CHAPTER 5 Environmental Impacts




5. ENVIRONMENTAL IMPACTS

Chapter 5 describesthe environmental consequencesof the proposed actionto relocate TA-18 capabilities
and materials to either another location at Los Alamos National Laboratory or to Sandia National
L aboratories/New Mexico, theNevadaTest Site, or Argonne National Laboratory-West. It also describes
the environmental conseguences of a No Action Alternative as well as the TA-18 Upgrade Alternative,
under which TA-18 operations would continue at the Los Alamos National Laboratory TA-18 site. Site
selection, affected environment, and environmental consequences associated with relocation of SHEBA
and other security Category I11/IV activitiesis presented as a separate analysisin this chapter. Chapter 5
also describes the environmental consequences of decontamination and decommissioning, impacts
common to all alternatives, mitigation measures, and resource commitments.

5.1 INTRODUCTION

The environmental impacts analysisaddressesall potentially affected areasin amanner commensurate with
the importance of the effects on each area. The methodologies used for preparing the assessments for the
following resource areas are discussed in Appendix F of this environmental impact statement (EIS): land
resources; site infrastructure; air quality; noise; geology and soils; water resources; ecological resources;
cultural and paleontological resources; socioeconomics; and waste management. The methodologies used
to assessthe human health effectsfrom normal operations, facility accidents, and transportation are presented
in Appendices B, C, and D, respectively. The environmental justice methodology is presented in
Appendix E.

With the exception of the No Action Alternative, all alternatives would involve various degrees of
construction activities. All constructionwould take place onland already owned by the Federal Government
and administered by the U.S. Department of Energy (DOE) and, for a number of alternatives, on land that
has already been disturbed by other DOE activities. This Final Environmental Impact Satement for the
Proposed Relocation of Technical Area 18 Capabilities and Materials at the Los Alamos National
Laboratory (TA-18 Relocation EIS) addressesin detail the effects usually associated with land disturbance
that construction activities would have on air and water resources and in lesser detail the effects on
ecological, historical, cultural, and paleontological resources.

As indicated in Section 3.2.1, the normal operations activities under the proposed action would not be
characterized by any significant release of effluent, radiological or nonradiological, hazardous or
nonhazardous. Therefore, the effects on the health and safety of workers, the public, and the environment
fromnormal facility operationsare presented in detail in deferenceto publicinterest rather thananindication
of their significance. Thisis aso true of the assessments presented for socioeconomics, environmental
justice, and waste generation.

The effects on the health and safety of workers, the public, and the environment from postul ated accident
conditionsare presented in detail. The accidents selected for evaluation in this EIS are asubset of accidents
that have been evaluated in detail and described in the Basis for Interim Operations for the Los Alamos
Critical Experiments Facility and Hillside Vault (TA-18 BIO) (DOE 2001a). The accidents include a
spectrum of events caused by fire, explosion, criticality, natural phenomena (i.e., earthquake), and external
event (i.e, aircraft crash). DOE has considered impacts from sabotage in aseparate analysis. Thisanalysis
is incorporated as a classified appendix to the EIS. Specific discussions associated with the
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Radiological Health Effects Risk Factors Used in this EIS

Health impacts of radiation exposure, whether from external or internal sources, are generally identified as “somatic”
(i.e., affecting the exposed individual) or “genetic” (i.e., affecting descendants of the exposed individual). Radiation
is more likely to produce somatic effects (i.e., induced cancers) than genetic effects. Except for leukemia, which can
have an induction period (time between exposure to carcinogen and cancer diagnosis) of as little as 2 to 7 years, most
cancers have an induction period of more than 20 years. Because of the delayed effect, the cancers are referred to
as “latent” cancers.

For a uniform irradiation of the body, the incidence of cancer varies among organs and tissues; the thyroid gland
and skin demonstrate a greater sensitivity than other organs. Such cancers, however, also produce comparatively
low mortality rates because they are relatively amenable to medical treatment. Because fatal cancer is the most
probable serious effect of environmental and occupational radiation exposure, estimates of cancer fatalities, rather
than cancer incidents, are presented in this EIS.

The number of latent cancer fatalities is estimated using risk factors determined by the International Commission
on Radiological Protection. A risk factor is the probability that an individual would incur a latent cancer fatality
during his or her lifetime if the individual receives a unit of radiation dose (1 rem). The risk factor for workers
would be 0.0004 (latent cancer fatalities per rem) and 0.0005 (latent cancer fatalities per rem) for individuals among
the general public. The risk factor for the public would be slightly higher because the public includes infants and
children, who are more sensitive to radiation than adults.

Examples:

The latent cancer fatality risk for an individual (nonworker) receiving a dose of 0.1 rem would be
0.00005 (0.1 rem > 0.0005 latent cancer fatalities per rem). This risk can also be expressed as
0.005 percent chance or 1 chance in 20,000.

The same concept is used to calculate the latent cancer fatality risk from exposing a group of
individuals to radiation. The latent cancer fatality risk for individuals in a group of 100,000, each
receiving a dose of 0.1 rem, would be 0.00005, as indicated above. This individual risk,
multiplied by the number of individuals in the group, expresses the number of latent cancer
fatalities that could occur among the individuals in the group. In this example, the number would
be 5 latent cancer fatalities (100,000 < 0.00005). A number of latent cancer fatalities less than
1 means that the radiation exposure is not sufficient to cause a single latent cancer fatality among
the members of the group. In this case, the risk is expressed as a probability that a single latent
cancer fatality would occur among the members of the group. For example, 0.05 latent cancer
fatalities can be stated as “there is 1 chance in 20 (1/0.05) that 1 latent cancer fatality would occur
among the members of the group.”

The EIS provides estimates of probability of a latent cancer fatality occurring for the involved and noninvolved
workers, the maximally exposed offsite individual, an average individual, and the general population. These
categories are defined as follows:

Involved worker—An individual worker participating in the operation of the facilities

Noninvolved worker—An individual worker at the site other than the involved worker

Maximally exposed offsite individual—A hypothetical member of the public residing at the site boundary who
could receive the maximum dose of radiation or exposure to hazardous chemicals

Average individual—A member of the public receiving an average dose of radiation or exposure to hazardous
chemicals

Population—Members of the public residing within an 80-kilometer (50-mile) radius of the facility.
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descriptions of the critical assembly machines for the relocation of the TA-18 missions as well as the
assumptions used for the health and safety impact assessments are presented in appendices as follows:

Appendix A, Critical Assembly Descriptions

Appendix B, Human Health Effects from Normal Operations
Appendix C, Human Health Effects from Facility Accidents
Appendix D, Human Health Effects from Transportation
Appendix E, Environmental Justice

Chapter 5 is organized by major sections devoted to each site. Section 5.2 discusses the environmental
conseguences at the Los Alamos National Laboratory (LANL). LANL is involved in the No Action
Alternative, the TA-18 Upgrade Alternative, and the LANL New Facility Alternative. The section includes
discussion of impacts on all environmental resources for these three alternatives, impacts due to intersite
transportation, and cumulative impacts at LANL. Sections 5.3, 5.4, and 5.5 discuss the environmental
consequences of relocating TA-18 capabilities and materialsto Sandia National Laboratories/New Mexico
(SNL/NM), the Nevada Test Site (NTS), and Argonne National Laboratory-West (ANL-W), respectively.
In addition to the discussion of construction and operations impacts on all environmental resources
associated with each site, each section includestheimpacts from transportation activitiesfrom LANL to the
respective relocation site and the potential cumulative impacts that could result at each of these sites.

Additional sectionsin Chapter 5 present i ssues and impacts common to all or some of thealternatives. These
sections include:

Section 5.6 Relocation of SHEBA and other security Category I11/IV activities—Discusses the rel ocation
of the TA-18 Solution High-Energy Burst Assembly (SHEBA) and other security Category I11/IV activities.
Asdiscussedin Section 3.2, these TA-18 activitieswould not move out of LANL regardlessof thealternative
implemented for security Category I/11 activities. Site selection, affected environment, options, and impacts
associated with these activities are presented separately for convenience. The impacts are common and
additive to each of the site aternatives except the No Action and the TA-18 Upgrade Alternatives.

Section 5.7 Decontamination and Decommi ssioning—Discusses generically and qualitatively the issue of
decontamination and decommissioning for theexisting TA-18facilitiesafter rel ocation and for the proposed
new relocation facilities at the end of operations.

Section 5.8 Impacts Common to All Alter natives—Discussesimpacts common to all alternativesin addition
to those associated with SHEBA and security Category 111/IV activities.

Section 5.9 Mitigation Measures—Discusses mitigation measures.
Section 5.10 Resource Commitments—Discusses, in general, the resource commitments required for the

proposed action including unavoidable adverse impacts, the relationship between short-term and long-term
use, and irreversible/irretrievable commitment of resources.
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5.2 LANL ALTERNATIVES

This section presents a discussion of the environmental impacts associated with the No Action Alternative,
the TA-18 Upgrade Alternative, and the LANL New Facility Alternative.

Under the No Action Alternative, the current operationsat TA-18, involving al security Category activities,
would be maintained at their current location in accordance with the Expanded Operations Alternative
(Preferred Alternative) described inthe Ste-Wide Environmental I mpact Statement for Continued Oper ation
of the Los Alamos National Laboratory (LANL SWVEIS) (DOE 1999b) and associated Record of Decision
(64 FR50797). TheNo Action Alternative representsthe status quo and would involve no new construction
or any internal modifications other than those described in the LANL SWEIS.

Under the TA-18 Upgrade Alternative, the current operations at TA-18, involving all security Category
activities, would remain at TA-18. Upgrade activities would involve internal modifications to existing
facilities, infrastructure upgrades, and some new construction, as previously described in Section 3.3.2.

Under the LANL New Facility Alternative, the current operationsat TA-18, involving all security Category
activities except SHEBA, would be relocated to new buildings at TA-55 at LANL as previously described
in Section 3.3.3. SHEBA would be relocated to new structuresat LANL’s TA-39.

The environmental impacts associated with the LANL aternatives are presented below for each
environmental resourcearea. Environmental impacts associated with the rel ocation of SHEBA and security
Category I11/1V activities are discussed separately in Section 5.6. The Expanded Operations Alternative
presented in the LANL SWEIS provides the baseline from which incremental effects of the proposed action
at LANL are measured.

5.2.1 Land Resources
5211 LandUse
No Action Alternative

Under the No Action Alternative, TA-18 operational capabilitiesand material storagewould continue at the
level described in the LANL SWVEIS. Since no new buildings or facilities would be built and operations
would not change, there would be no impact on land use at the site.

TA-18 Upgrade Alter native

Construction Impacts—With the exception of anew domewarehouse, al new facilities associated with this
alternative would be built within the current TA-18 limited-areafence. The new dome warehouse would be
built to the west of Building 30 and would require relocation of the limited-areafence. Construction of this
facility would disturb about 0.2 hectares (0.5 acres) of previously cleared land. In addition to new
construction, several existing structures would be modified. Both new construction and modifications to
existing buildings required under this alternative would be compatible with the current land use at TA-18
and with its present Research and Development land-use designation (see Section 4.2.1.1).

Operations Impacts—Operations of new and upgraded facilities at TA-18 would be compatible with the
current land use at TA-18, aswell asits present land-use designation. Thus, there would be no impact on
land use during the operational phase of the proposed action.
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LANL New Facility Alternative

Construction Impacts—Under this alternative, a new below-grade critical assembly facility building and
three new aboveground buildings (i.e., Central Utility Building, Low-Scatter Building, and Protected-Area
Access-Control Building) would be constructed on 1.8 hectares (4.5 acres) of land. These new buildings
would be located to the northwest of Plutonium Facility 4. Although use of the areafor relocated TA-18
operations represents a change in land use of the area to be devel oped, its development is compatible with
the area’ s current Research and Development land-use designation.

OperationsImpacts—Operationsof facilitiesat TA-55 would be compatiblewith current land useat TA-55,
as well as its present land-use designation. Thus, there would be no impact on land use during the
operational phase of the proposed action.

5.2.1.2 Visual Resources
No Action Alternative

Under the No Action Alternative, there would be no impact on visual resourcesat LANL or TA-18 since no
new facilities would be built.

TA-18 Upgrade Alternative

Construction Impacts—Adctivities related to the construction of new buildings and building modifications
required for the TA-18 Upgrade Alternative would result in achange to the visual appearance of the TA-18
area due to the presence of construction equipment and possibly increased dust. These changes would be
temporary and, because of theisol ated | ocation of thearea, would not be noticeablefrom any | ocation beyond
the LANL boundary. Thus, impacts on visual resources during construction would be minimal.

Operations I mpacts—The new dome warehouse would slightly change the appearance of TA-18. However,
this change would be consistent with current development in the area and, as noted above, would not be
visibleto the public from off site. Internal modificationsto TA-18 structureswould not result in any change
to the appearance of the site. Thus, neither new construction nor modifications at TA-18 would change the
current Class IV Bureau of Land Management Visual Resource Management rating of the area.

LANL New Facility Alternative

Construction Impacts—Under this alternative, a new below-grade critical assembly facility building and
three new aboveground buildings would be constructed at TA-55. These facilities would be located to the
northwest of Plutonium Facility 4. Construction impactsrelated to the presence of construction equipment
and possibly increased dust would be temporary and generally would not be noticeable from off site.

Operations Impacts—New buildings would add to the visual impact of development at TA-55. However,
the impact of the critical assembly facility building would be minimal since it would be built mostly
underground. While not visible from lower elevations, new construction would be visible from higher
elevations to the west along the upper reaches of the Pajarito Plateau rim. Asaresult of the Cerro Grande
Fire, visibility of newly built structures (aswell astheentire TA-55 area) would be greater than it would have
been beforethefire. However, regardlessof the effects of thefire, the Class1V Bureau of Land Management
Visual Resource Management rating of the area would not change as a result of implementation of this
alternative.
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5.2.2 Sitelnfrastructure

Annual site infrastructure requirements for current LANL operations as well as current site infrastructure
capacities are presented in Table 5-1. These values provide the baseline for the LANL site infrastructure
impact analyses presented hereafter in this section. The table also presents projected site infrastructure
requirements that incorporate both the forecasted demands of the LANL SWEIS Expanded Operations
Alternative and those of non-LANL usersrelying on the same utility systems. The LANL SWEISidentified
that peak electrical demand could exceed site electrical capacity. Inaddition, whereasthe LANL SWEIShad
projected that water use would remain within DOE water rights, LANL now ultimately plansto permanently
convey 70 percent of its water rights to Los Alamos County, lease the remaining 30 percent, and retain the
right to purchase the leased percentage. Asaresult, site electric peak load and water capacities could also
be exceeded at LANL inthefuture, even in the absence of new demands, should projected site requirements
be realized. However, no infrastructure capacity constraints are anticipated in the near term, as LANL
operational demands to date on key infrastructure resources (i.e., natural gas, water, and electricity) have
beenwell below projected level sand well withinthe site capacitiesshownin Table5-1. Also, no constraints
in association with relocation of TA-18 operations are projected. DOE continues to evaluate options for
increasing the reliability and availability of electric power to LANL (see Section 4.2.2.2) and purchase
additional water from the county, if needed and available. Any potential shortfalls in available capacity
would be addressed as increased site requirements are realized.

Table5-1 Current and Projected Site Infrastructure Requirementsfor LANL Operations

Site Current Site Projected Site Potential Exceeded
Resource Capacity Requirement # Requirement Capacity

Electricity °

Energy (megawatt-hours per year) 937,000 475,868 876,000 0

Peak load (megawatts) 107 83 127 20
Fuel

Natural gas (cubic meters per year) 229,400,000 70,000,000 81,600,000 0

Liquid fuels (liters per year) © Not limited Negligible Negligible 0

Coal (metric tons per year) Not applicable 0 0 0
Water (liters per year) 2,050,000,000¢ | 1,715,000,000 2,900,000,000 850,000,000

& Projected requirementsover 25 yearsunder the LANL SWEI SExpanded OperationsAlternative (DOE 1999b). Revised projections
for electrical energy, peak load, and natural gas also include usage for other Los Alamos County users that rely upon the same
utility system (DOE 1999f).

b Electrical site capacity and current requirements are for the entire Los Alamos Power Pool, which includes LANL and other
Los Alamos County users.

¢ Not limited due to offsite procurement.

4 Equivalent to 30 percent of the water-right allocation from the main aquifer.

Source: Table 4-2, TA-18 Relocation EIS.

No Action Alternative

Projected siteinfrastructurerequirementsof TA-18 operationsunder theNo Action Alternativearepresented
in Table 5-2. TA-18 operations consume arelatively small percentage of current available site capacities
for electricity and water, with operations under the No Action Alternative essentially reflecting a
continuation of current activities. Thus, the net impact on infrastructure is expected to be negligible.
TA-18 Upgrade Alter native

Construction Impacts—The projected demands on key site infrastructure resources associated with site

construction under this alternative on an annua basis are presented in Table 5-3. Existing LANL
infrastructurewould easily be capabl e of supporting the construction requirementsunder the TA-18 Upgrade

5-6
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Alternative without exceeding current site capacities. The electrical distribution and potable-water piping
systemswoul d be upgraded and replaced to better servethe upgradedfacilities. Although gasolineanddiesel
fuel would be required to operate construction vehicles, generators, and other construction equipment, itis
expected that fuel would be procured from offsite sources and, therefore, would not be alimited resource.

Impacts on the local transportation network are expected to be negligible.

Table5-2 Annual Site Infrastructure Requirementsfor LANL Operations
under the No Action Alternative

No Action Alternative Percent of Available
Resource Available Site Capacity * Requirement Site Capacity

Electricity

Energy (megawatt-hours per year) 461,132 2,836 0.6

Peak load (megawatts) 24 0.39 16
Fuel

Natural gas (cubic meters per year) 159,400,000 200 0.0001

Liquid fuels (liters per year)© Not limited Negligible Not limited

Coal (metric tons per year) Not applicable 0 Not applicable
Water (liters per year) 335,000,000 14,650,000 ¢ 44

& Capacity minus the current site requirements, a calculation based on the data provided in Table 5-1, TA-18 Relocation EIS.
® TheNo Action Alternative is acontinuation of current TA-18 activities, and, therefore, associated infrastructure requirements are
aready accounted for in the “ Available Site Capacity.”

¢ Not limited due to offsite procurement.

4 Estimated value.

Sources; Table 5-1, TA-18 Relocation EIS; LANL 2001a.

Table5-3 Annual Site Infrastructure Requirementsfor Facility Construction
under the TA-18 Upgrade and LANL New Facility Alter natives

TA-18 LANL New Facility
Upgrade Alternative Alternative
Percent of Percent of
Available Available Available
Resource Site Capacity ® | Requirement | Site Capacity | Requirement | Site Capacity
Electricity
Energy (megawatt-hours per year) 461,132 187 0.04 128 0.03
Peak load (megawatts) 24 0.2 0.8 0.13 0.5
Fuel
Natural gas (cubic meters per year) 159,400,000 0 0 0 0
Gasoline and diesel fud (liters per Not limited Negligible Not limited Negligible Not limited
year) °
Water (liters per year) 335,000,000 2,900,000 0.9 17,000,000 5.1

& Capacity minus the current site requirements, a calculation based on the data provided in Table 5-1, TA-18 Relocation EIS.
® Not limited due to offsite procurement.

Sources; Table 5-1, TA-18 Relocation EIS; LANL 2001a.

Operations | mpacts—Resources needed to support facility operationsunder the TA-18 Upgrade Alternative
are presented in Table 5-4. Given current available site capacities, it is projected that existing LANL
infrastructure resources would be adequate to support the proposed activities over 25 years.

LANL New Facility Alternative

Construction Impacts—It is projected that the existing LANL infrastructure would be capabl e of supporting
construction requirements under the LANL New Facility Alternative on an annual basiswithout exceeding

5-7
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current site capacities (see Table 5-3). Impacts on the local transportation network are expected to be
negligible.

Oper ations | mpacts—Resources needed to support operationsunder theLANL New Facility Alternativeare
presented in Table 5-4. It is projected that existing LANL infrastructure resources would be adequate to
support proposed TA-18 activities over 25 years, based on current infrastructure demand.

Table54 Annual Site Infrastructure Requirementsfor Facility Operations
under the TA-18 Upgrade and LANL New Facility Alter natives

TA-18 LANL
Upgrade Alternative New Facility Alternative®
Percent of Percent of
Available Available Site Available
Resource Site Capacity® | Requirement Capacity Requirement Capacity
Electricity
Energy (megawatt-hours per year) 461,132 2,836 0.6 21,000 4.6
Peak load (megawatts) 24 0.39 16 3 125
Fuel
Natural gas (cubic meters per year) 159,400,000 200 0.0001 1,300,000 0.8
Liquid fuels (liters per year) © Not limited Negligible Not limited Negligible Not limited
Coal (metric tons per year) Not applicable 0 appll\:(?;bl e 0 appll\ilggble
Water (liters per year) 335,000,000 14,650,000 4.4 6,900,000 2.1

& Capacity minus the current site requirements, a calculation based on the data provided in Table 5-1, TA-18 Relocation EIS.

b Theactual net requirement for each resource woul d be the difference between that under the LANL New Facility Alternativeminus
that projected for the TA-18 Upgrade Alternative.

¢ Not limited due to offsite procurement.

Sources: Table 5-1, TA-18 Relocation EIS; LANL 2001a.

5.2.3 Air Quality
5.2.3.1 Nonradiological Releases
No Action Alternative

Under the No Action Alternative, small quantities of criteriaand toxic air pollutants would continue to be
generated from the burning of fuels (e.g., natural gas, propane, etc.) and other activities at TA-18. The
emissions generated are considered part of the baseline concentrations (see Table 4-5). No increasesin
emissions or air pollutant concentrations are expected under the No Action Alternative. Therefore, a
Prevention of Significant Deterioration increment analysisisnot required (See Appendix F, Section F.3.1).
In addition, LANL is located in an attainment area for criteria air pollutants; therefore, no conformity
analysisisrequired (See Appendix F, Section F.3.2).

TA-18 Upgrade Alter native

Construction Impacts—Construction of new structures and modification of existing structures at TA-18
wouldresultintemporary increasesinair quality impactsfrom constructi on equi pment, trucks, and employee
vehicles. Criteriapollutant concentrationsfor construction weremodel ed and compared to the most stringent
standards (see Table 5-5). The maximum ground-level concentrations that would result from construction
would be below the ambient air quality standards. The maximum short-term concentrationswould occur at
receptors on Pajarito Road adjacent to the construction area. The maximum annual concentrations would
occur at a receptor to the east of TA-54 aong the LANL boundary. Modeling of construction air quality

5-8
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considered parti cul ate emissionsfrom activity in aconstruction areaof 0.2 hectares (0.5 acres) and emissions
from various earthmoving and material-handling eguipment.

Table 55 Nonradiological Air Quality Concentrationsat the Site Boundary under the TA-18
Upgrade Alternative — Construction

Most Stringent Standard or Maximum Incremental
Guideline Concentration
Averaging Period (micrograms per cubic meter) @ | (micrograms per cubic meter) ©

Carbon monoxide 8 Hours 7,800 171
1 Hour 11,700 1,370
Nitrogen dioxide Annud 73.7 0.242
24 Hours 147 73.9
PM o Annud 50 0.078
24 Hours 150 26.5

Sulfur dioxide Annual 41 0.02
24 Hours 205 6.98

3 Hours 1,030 55.8
Total suspended particulates Annud 60 0.138
24 Hours 150 46.5

PM,, = particulate matter less than or equal to 10 micronsin diameter.

@ The more stringent of the Federal and state standards is presented if both exist for the averaging period. The National Ambient
Air Quality Standards (40 CFR 50), other than those for ozone, particul ate matter, lead, and those based on annual averages, are
not to be exceeded more than once per year. The annual arithmetic mean PM,, standard is attained when the expected annual
arithmetic mean concentration is less than or equal to the standard. Standards and monitored values for pollutants other than
particulate matter arestated in partsper million. Thesevalueshave been converted to microgramsper cubic meter with appropriate
correctionsfor temperature (21° C [70° F]) and pressure (el evation 2,135 meters[ 7,005 feet]), following New Mexico dispersion
modeling guidelines (revised 1998) (NMAQB 1998).

Theannual concentrationswere analyzed at | ocati onsto which the public has access—the siteboundary and nearby sensitive areas.
Short-term concentrations were analyzed at the site boundary and at the fence line of the technical areato which the public has
short-term access.

Sources. DOE 1999b, LANL 2001a

Operations Impacts—Under the TA-18 Upgrade Alternative, small quantities of criteria and toxic air
pollutants would continue to be generated from the burning of fuels such as natural gas and propane. The
emissions are independent of the activities being performed at TA-18. The emissions are considered part
of the baseline concentrations (see Table 4-5). Noincreasesinair pollutant emissionsor concentrationsare
expected under this alternative. Therefore, a Prevention of Significant Deterioration increment analysisis
not required (see Appendix F, Section F.3.1). Inaddition, LANL islocated in an attainment areafor criteria
pollutants; therefore, no conformity analysisis required (see Appendix F, Section F.3.2).

LANL New Facility Alternative

Construction Impacts—Construction of new buildings at TA-55 would result in an increase in air quality
impacts from construction equipment, trucks, and employee vehicles. Criteria pollutant concentrations for
construction were modeled and compared to the most stringent standards (see Table 5-6). The maximum
ground-level concentrations that would result from construction would be below the ambient air quality
standards, except for short-term concentrations of total suspended particulates which could be above the
standard at receptors adjacent to the site along Pajarito Road. Actua construction concentrations are
expected to be less, since conservative emission factors and other assumptions were used in the modeling
of construction activities and tend to overestimate impacts. The maximum short-term concentrations occur
at areceptor on Pajarito Road adjacent to the construction area. The maximum annual concentrationswould
occur at areceptor to the north of TA-55 along the LANL boundary. Maodeling of construction air quality
considered particul ate emissions from activity in a construction area of 1.8 hectares (4.5 acres) for security
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Category /1l activities and emissions from various earthmoving and material-handling equipment.
Mitigation measures that could be applied to construction activities are discussed in Section 5.9.

Table 56 Nonradiological Air Quality Concentrations at the Site Boundary under the LANL
New Facility Alternative — Construction

Most Stringent Standard or Maximum Incremental
Guideline Concentration from TA-55
Averaging Period (micrograms per cubic meter) 2 (micrograms per cubic meter) °

Carbon monoxide 8 Hours 7,800 30.3
1 Hour 11,700 132

Nitrogen dioxide Annual 73.7 0.32
24 Hours 147 33

PM o Annual 50 1.98
24 Hours 150 129

Sulfur dioxide Annua 41 0.029
24 Hours 205 331

3 Hours 1,030 248

Total suspended particulates Annual 60 3.93
24 Hours 150 254

PM,, = particulate matter less than or equal to 10 micronsin diameter.

@ The more stringent of the Federal and state standards is presented if both exist for the averaging period. The National Ambient
Air Quality Standards (40 CFR 50), other than those for ozone, particul ate matter, lead, and those based on annual averages, are
not to be exceeded more than once per year. The annual arithmetic mean PM,, standard is attained when the expected annual
arithmetic mean concentration is less than or equal to the standard. Standards and monitored values for pollutants other than
particulate matter arestated in partsper million. Thesevalueshave been converted to microgramsper cubic meter with appropriate
correctionsfor temperature (21 °C [70 °F]) and pressure (elevation 2,135 meters[ 7,005 feet]), following New Mexico dispersion
modeling guidelines (revised 1998) (NMAQB 1998).

Theannual concentrationswere analyzed at | ocati onsto which the public has access—the site boundary and nearby sensitive areas.
Short-term concentrations were analyzed at the site boundary and at the fence line of the technical areato which the public has
short-term access.

Sources. DOE 1999b, LANL 2001a

Operations Impacts—Under the LANL New Facility Alternative, criteria and toxic pollutants would be
generated from the operation of the emergency diesel generators and other activities at TA-55. The
emissions from the generators would be independent of the activities being performed at TA-55, since they
result primarily from periodic testing. Table 5—7 summarizesthe concentrations of criteria pollutants from
operation of the diesel generators. The concentrations are compared to their corresponding ambient air
quality standards. The maximum ground-level concentrations that would result from operations would be
below theambient air quality standards, except for 24-hour standardsfor nitrogen dioxide. Actual operation
concentrations are expected to be less because conservative stack parameters were assumed in the modeling
of thediesel generator. The maximum annual concentrationswould occur at areceptor tothenorth of TA-55
along the LANL boundary. The maximum short-term concentrations would occur at areceptor on Pajarito
Road adjacent to TA-55. Mitigation measures that could be applied to operation activities are discussed in
Section 5.9. Nomajor changeinemissionsor air pollutant concentrationsare expected under thisalternative.
Therefore, a Prevention of Significant Deterioration increment analysis is not required (see Appendix F,
Section F.3.1). In addition, LANL islocated in an attainment areafor criteriaair pollutants; therefore, no
conformity analysisis required (see Appendix F, Section F.3.2).

5.2.3.2 Radiological Releases
No Action Alternative

Construction Impacts—There would be no radiol ogical releasesto the environment becausethisalternative
would not involve any construction.
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Table5-7 Nonradiological Air Quality Concentrations at the Site Boundary under the LANL
New Facility Alternative — Operations

Most Stringent Standard or Maximum Incremental
Guideline Concentration
Averaging Period (micrograms per cubic meter) 2 | (micrograms per cubic meter) ®

Carbon monoxide 8 Hours 7,800 682
1 Hour 11,700 2,980

Nitrogen dioxide Annud 73.7 0.061°
24 Hours 147 668°

PM o Annud 50 0.002
24 Hours 150 20.6

Sulfur dioxide Annual 41 0.015
24 Hours 205 166
3 Hours 1,030 751

Total suspended particulates Annud 60 0.002
24 Hours 150 20.6

PM 10 = particulate matter less than or equal to 10 micronsin diameter.

& The more stringent of the Federal and state standards is presented if both exist for the averaging period. The National Ambient

Air Quality Standards (40 CFR 50), other than those for ozone, particulate matter, lead, and those based on annual averages, are

not to be exceeded more than once per year. The annual arithmetic mean PM, standard is attained when the expected annual

arithmetic mean concentration is less than or equal to the standard. Standards and monitored values for pollutants other than

particulate matter are stated in parts per million. Theseval ueshavebeen converted to microgramsper cubic meter with appropriate

correctionsfor temperature (21 °C [70 °F]) and pressure (elevation 2,135 meters[ 7,005 feet]), following New Mexico dispersion

modeling guidelines (revised 1998) (NMAQB 1998).

Theannual concentrationswere analyzed at |ocationsto which the public has access—the site boundary and nearby sensitive areas.

Short-term concentrations were analyzed at the site boundary and at the fence line of the technical areato which the public has

short-term access.

¢ Actual concentration is expected to be less because conservative stack parameters were used in the modeling of diesel generator
emissions.

Sources. DOE 1999b, LANL 2001a

Operations Impacts—A pproximately 110 curies per year of argon-41 would be rel eased to the environment
from operations of the TA-18 facilitiesat LANL. There would be no other radiological releases. Impacts
from radiological releases are discussed in Section 5.2.10.1.

TA-18 Upgrade Alter native

Construction Impacts—While no radiological releasesto the environment are expected in association with
construction activities at TA-18, the potential exists for contaminated soils and possibly other mediato be
disturbed during excavation and other site activities. Prior to commencing ground disturbance, DOE would
survey potentially affected areas to determine the extent and nature of any contamination and would be
required to remediate any contamination in accordance with procedures established under LANL’s
environmental restoration program and in accordance with LANL’s Hazardous Waste Facility Permit.

Operations Impacts—A pproximately 110 curies per year of argon-41 would be rel eased to the environment
fromtheoperations of the TA-18 facilitiesat LANL. Therewould beno other radiol ogical releases. Impacts
from radiological releases are discussed in Section 5.2.10.1.

LANL New Facility Alternative
Construction Impacts—While no radiological releasesto the environment are expected in association with
construction activities at TA-55, the potential exists for contaminated soils and possibly other mediato be

disturbed during excavation and other site activities. Prior to commencing ground disturbance, DOE would
survey potentially affected areas to determine the extent and nature of any contamination and would be

5-11



Final EISfor the Proposed Relocation of Technical Area 18 Capabilities and Materials at the Los Alamos National Laboratory

required to remediate any contamination in accordance with procedures established under LANL’s
environmental restoration program and in accordance with LANL’s Hazardous Waste Facility Permit.

Operations Impacts—A pproximately 10 curies per year of argon-41 would be released to the environment
from the operations of the relocated TA-18 capabilities at the new buildings in TA-55 (see Section 3.2.1).
Impacts from radiological releases are discussed in Section 5.2.10.1.

5.24 Noise
No Action Alternative

Continuing operations at TA-18 would not involve any new construction, major changes in activities, or
changesin employment levels. Thus, therewould be no changein noiseimpactsonwildlifearound the area
or on the public under the No Action Alternative.

TA-18 Upgrade Alternative

Construction Impacts—Construction of new buildings and modification of facilitiesat TA-18 would result
in some temporary increase in noise levels near the area from construction equipment and activities. Some
disturbance of wildlife near the areamay occur as aresult of operation of construction equipment. There
would be no change in noise impacts on the public outside of LANL as aresult of construction activities,
except for asmall increaseintraffic noiselevel sfrom construction employeesand material shipments. Noise
sources associated with construction at TA-18 are not expected to include loud impulsive sources such as
blasting.

Operations Impacts—Noi se impacts from operations of the upgraded TA-18 facilities are expected to be
unchanged from existing operations at TA-18.

LANL New Facility Alternative

Construction Impacts—Construction of new buildings at TA-55 would result in some temporary increase
in noise levels near the area from construction equipment and activities. Some disturbance of wildlife near
the area may occur as aresult of operation of construction equipment. There would be no change in noise
impacts on the public asaresult of construction activities, except for asmall increasein traffic noiselevels
from construction employees and material shipments. Noise sources associated with construction at TA-55
are not expected to include loud impulsive sources such as blasting.

Operations |mpacts—Noise impacts from operations at the new buildings within TA-55 are expected to be
similar to those from existing operations at TA-55. Although there would be asmall increasein traffic and
equipment noise (e.g., heating and cooling systemsand generators) near thearea, therewould belittle change
in noise impacts on wildlife and no change in noise impacts on the public outside of LANL as a result of
moving these activities to TA-55.

5.25 Geology and Soils

No Action Alternative

No additional impacts on geology and soils are anticipated at LANL beyond the effects of existing and
proj ected activitiesindependent of thisproposed action. Hazardsfromlarge-scal e geol ogic conditions, such
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as earthquakes, and from other site geologic conditions with the potential to affect existing LANL facilities
are summarized in Section 4.2.5 and further detailed in the LANL SWEIS (DOE 1999D).

TA-18 Upgrade Alternative

Construction I mpacts—Construction associ ated with mission rel ocation activitiesunder the TA-18 Upgrade
Alternativeisexpected todisturb atotal of approximately 0.2 hectares (0.5 acres) of land adjacent to existing
facilities at the Pajarito site. Aggregate and other geologic resources (e.g., sand) would be required to
support construction activitiesat TA-18, but theseresourcesare abundant in Los Alamos County. Inaddition
to new facility construction and upgrades, excavation to remove and replace some existing utility systems
would also be conducted. However, as blasting should not be necessary and the land area to be disturbed
isrelatively small, the impact on geologic and soil resources would be relatively minor. A site survey and
foundation study would be conducted as necessary to confirm site geologic characteristics for facility
engineering purposes. The potential also exists for contaminated soils and possibly other media to be
encountered during excavation and other site activities. Prior to commencing ground disturbance, DOE
would survey potentially affected areas to determine the extent and nature of any contaminated media and
required remediation inaccordancewiththe proceduresestablished under thesite’ senvironmental restoration
program and in accordance with LANL’ s Hazardous Waste Facility Permit.

Asdiscussed in Section 4.2.5, LANL islocated in aregion of low to moderate seismicity overall. Ground
shaking of Modified Mercalli Intensity VII (see Appendix F, Table F6) associated with postulated
earthquakes is possible and supported by the historical record for the region. Modified Mercalli Intensity
V1l would beexpected to affect primarily theintegrity of inadequately designed or nonreinforced structures,
but damage to properly or specially designed or upgraded facilities would not be expected. Nevertheless,
a capable fault (Rendija Canyon) is located about 5.5 kilometers (3.3 miles) northwest of TA-18. The
potential for other large-scale geologic hazards to affect TA-18 facilitiesis generally low.

Asstated in DOE Order 420.1, DOE isrequired to ensure that nuclear and nonnuclear facilities be designed,
constructed, and operated so that workers, the public, and the environment are protected from the adverse
impacts of natural phenomena hazards, including earthquakes.

Operations Impacts—The operations of TA-18 facilities under the TA-18 Upgrade Alternative would not
be expected to result in impacts on geologic and soil resources at LANL. As discussed above, new,
upgraded, and modified facilities would be evaluated, designed, and constructed in accordance with DOE
Order 420.1 and sited to minimize the risk from geologic hazards. Thus, site geol ogic conditionswould not
likely affect the facilities.

LANL New Facility Alternative

Construction Impacts—Construction associated with mission relocation activities under the LANL New
Facility Alternative isexpected to disturb atotal of approximately 1.8 hectares (4.5 acres) of |and northwest
of Plutonium Facility 4 at TA-55. Aggregate and other geologic resources (e.g., sand) would be required to
support construction activitiesat TA-18, but theseresourcesare abundant in Los Alamos County. Relatively
deep excavation would be required to construct below-grade portions of the critical assembly bays and
material vaults, although no blasting is expected to be required. However, construction and excavation of
volcanic tuff and overlying soils would have the potential to disturb contaminated media from a potential
release site attributed to TA-48 activities. Prior to commencing ground disturbance, DOE would survey
potentially affected areas to determine the extent and nature of any contaminated media and required
remediationinaccordancewiththe proceduresestablished under thesite’ senvironmental restoration program
and in accordance with LANL’s Hazardous Waste Facility Permit.
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Geologic hazardsat LANL arediscussed in detail in Section 4.2.5; thethreat to LANL facilitiesisdiscussed
previously for the TA-18 Upgrade Alternative. The Rendija Canyon Fault terminates approximately
1.3 kilometers (0.8 miles) northwest of TA-55. New facilities proposed under this alternative would be
designed and constructed in accordance with applicable DOE orders and standards to ensure that workers,
the public, and the environment are protected from the adverse impacts of natural phenomena hazards,
including earthquakes.

Operations Impacts—The operations of the new facilities to support relocated TA-18 security Category |
and |1 operational capabilities at TA-55 under this alternative would not be expected to result in impacts on
geologic and soil resourcesat LANL. New facilitieswould be designed and constructed in accordance with
applicable DOE orders and standards to minimize the risk from geologic hazards. Thus, site geologic
conditions would be unlikely to affect the facilities over the 25-year operational life expectancy.

5.2.6 Water Resources
5.2.6.1 Surface Water
No Action Alternative

No additional impacts on surface water resources are anticipated at LANL under the No Action Alternative
beyond the effects of existing and projected activities described in the Expanded Operations Alternative of
the LANL SWVEIS (DOE 1999Db), which are independent of this proposed action.

TA-18 Upgrade Alternative

Construction Impacts—Surface water would not be used to support the construction of upgraded facilities
at TA-18. Groundwater isthe source of water at LANL. The Pagjarito Canyon arroyo, which traverses the
TA-18 complex, is not perennial and is not a viable source of surface water. Therefore, there would be no
construction impact on surface water availability. Sanitary wastewater would be generated by construction
personnel. As plans include the use of portable toilets, there would be no onsite discharge of sanitary
wastewater and no impact on surface waters. Waste generation and management activities are detailed in
Section 5.2.12.

Storm-water runoff from construction areas could potentially impact downstream surface water quality,
although any effects on runoff quality would likely be localized around immediate points of disturbance or
construction lay-down areas. However, appropriate soil erosion and sediment control measures
(e.g., sediment fences, stacked haybal es, mul ching disturbed areas, etc.) and spill prevention practiceswould
be empl oyed during construction to minimize suspended sediment and material transport and potential water
quality impacts. As discussed in Section 4.2.6.1, TA-18 is located in a flood-prone area located at the
confluence of the arroyos associated with Pgjarito and Three Mile Canyons. DOE has recently completed
aproject to securethe TA-18 Pgjarito site complex from flooding, including theinstallation of flood control
and retention structures leading to an exceeding low likelihood that flooding would result in offsite
contamination (LANL 2000c). The new buildings proposed for construction as part of this upgrade would
be similarly protected and sited in accordance with applicable regulatory requirements and DOE orders
(e.g., DOE Order 420.1), including Executive Order 11988, Floodplain Management.

Operations Impacts—No impacts on surface water resources are expected as aresult of facility operations
at TA-18 under thisalternative. No surfacewater would be used to support facility activitiesand therewould
be no direct discharge of sanitary or industrial effluent to surface waters. Sanitary wastewater would be
generated as a result of facility operations stemming from facility staff use of lavatory, shower, and
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break-room facilities and from miscellaneous potable and sanitary uses. Nevertheless, it isplanned that this
wastewater would be collected and conveyed by a new site sanitary sewer system for ultimate disposal via
appropriate wastewater treatment facilities. Inaddition, noindustrial or other National Pollutant Discharge
Elimination System (NPDES)-regulated discharges to surface waters are anticipated, as there are no such
discharges from current TA-18 facilities. Waste generation and management activities are detailed in
Section 5.2.12. Also, the design and operations of new and modified facilities would incorporate
appropriate storm-water management controlsto safely collect and convey stormwater fromfacilitieswhile
minimizing washout and soil erosion. Overall, operational impacts on site surface waters and downstream
water quality would be expected to be negligible.

LANL New Facility Alternative

Construction Impacts—There are no natural surface water drainagesin thevicinity of the TA-55 Plutonium
Facility Complex and no surface water would be used to support facility construction. As previously
discussed for the TA-18 Upgrade Alternative, it is expected that portable toilets would be used for
construction personnel, resulting in no onsite discharge of sanitary wastewater and no impact on surface
waters. Waste generation and management activities are detailed in Section 5.2.12.

Storm-water runoff from construction areas could potentially impact downstream surface water quality.
Although construction activities could disturb up to 1.8 hectares (4.5 acres) of land northwest of Plutonium
Facility 4 in TA-55, appropriate soil erosion and sediment control measures (e.g., sediment fences, stacked
haybales, mulching disturbed areas, etc.) and spill prevention practices would be employed during
construction to minimize suspended sediment and material transport and potential water quality impacts.
The TA-55 Plutonium Facility Complex is not in an area prone to flooding, and no floodplains are known
tohavebeendelineatedintheimmediatevicinity. Relocation of TA-18 operational capabilitiesand materials
to this site would remove them from their current flood-prone area at TA-18.

Operations I mpacts—No appreciable impacts on surface water resources are expected asaresult of facility
operations at TA-55 under this alternative for the same reasons as discussed for the TA-18 Upgrade
Alternative.

5.2.6.2 Groundwater
No Action Alternative

No additional impacts on groundwater availability or quality are anticipated at LANL under the No Action
Alternative beyond the effects of existing and projected activities described in the Expanded Operations
Alternative of the LANL SVEIS (DOE 1999b), which are independent of this proposed action.

TA-18 Upgrade Alter native

Construction Impacts—Water would be required during construction for such uses as dust control and soil
compaction, washing and flushing activities, and to meet the potable and sanitary needs of construction
employees. Water use by construction personnel would be greatly reduced over that normally required by
the proposed use of portabletoilets. Inaddition, concrete and the water required for concrete mixing would
likely be procured off site. As a result, it is estimated that construction activities would require
approximately 2.9 million liters (766,000 gallons) of groundwater on an annual basis (see Table 5-3) to
support facility upgradesand modifications. Itiscurrently anticipated that thiswater would be derived from
LANL groundwater supply sources via a temporary service connection or trucked to the point of use,
especially during the early stages of construction. The relatively small volume of groundwater required
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during the period of construction compared to site availability and historic usage indicatesthat construction
withdrawal s should not have an additional impact on regional groundwater levelsor availability. Although
construction dewatering is not expected to be required, perched groundwater bodies could potentially be
encountered during site excavation of the canyon-bottom alluvium at TA-18. Excavation activities would
not be expected to affect groundwater quality or flow.

There would be no onsite discharge of wastewater to the surface or subsurface, and appropriate spill
prevention controls, countermeasures, and procedures would be employed to minimize the chance for
petroleum, oils, lubricants, and other materials used during construction to be released to the surface or
subsurface and to ensure that waste materials are properly disposed of. Waste generation and management
activities are detailed in Section 5.2.12. In general, no impact on groundwater availability or quality is
anticipated.

OperationsImpacts—Asisthe caseunder theNo Action Alternative, groundwater would continueto beused
at TA-18 primarily to meet the potable and sanitary needs of facility personnel housed in upgraded facilities,
as well as for miscellaneous building mechanical uses. It is estimated that TA-18 operations under this
aternative would require about 14.6 million liters (3.86 million gallons) per year of groundwater (see
Table 54). Asthisdemand would be bounded by that required for existing TA-18 operations, which isa
small fraction of total LANL usage, and would not exceed site availahility, no additional impact on regional
groundwater availability would be anticipated.

No sanitary or industrial effluent would be discharged to the surface or subsurface. Waste generation and
management activitiesare detailed in Section 5.2.12. Thus, no operational impacts on groundwater quality
would be expected.

LANL New Facility Alternative

Construction Impacts—Groundwater would be required to support construction activities as discussed for
thisalternative. Itisestimated that construction activitiesunder the LANL New Facility Alternative would
require approximately 17 million liters (4.5 million gallons) of groundwater on an annual basis (see
Table5-3). Similar tothe TA-18 Upgrade Alternative, the volume of groundwater required for construction
would be small compared to site availability and historic usage, and there would be no onsite discharge of
wastewater to the surface or subsurface. Also, appropriate spill prevention controls, countermeasures, and
procedures would be employed to minimize the potential for releases of materials to the surface or
subsurface. Asaresult, no impact on groundwater availability or quality is anticipated from construction
activitiesin TA-55.

Operations Impacts—Buildings housing the relocated operations and activities at TA-55 under the LANL
New Facility Alternative would use groundwater primarily to meet the potable and sanitary needs of facility
support personnel, aswell asfor miscellaneous building mechanical uses. It isestimated that new building
operations under this aternative would require about 6.9 million liters (1.8 million gallons) per year of
groundwater. Thisdemand isasmall fraction of total LANL usage and would not exceed site availability
(see Table54). Therefore, no additional impact on regional groundwater availability would be anticipated.

No sanitary or industrial effluent would be discharged to the surface or subsurface. Waste generation and

management activitiesare detailed in Section 5.2.12. Thus, no operational impacts on groundwater quality
would be expected.
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5.2.7 Ecological Resources
5.2.7.1 Terrestrial Resources
No Action Alternative

Under the No Action Alternative, impacts on terrestrial resources would not occur at TA-18 (or LANL),
since no new facilitieswould be built and current facilities do not produce emissions or effluent of aquality
or at levelsthat would likely affect wildlife.

TA-18 Upgrade Alternative

Construction Impacts—With the exception of a dome warehouse, all new facilities associated with this
alternative would be built within the current TA-18 security fence and would not impact terrestrial resources
at LANL. Thenew domewarehouse would be built to the west of Building 30 and would require relocation
of the security fence. Construction would disturb about 0.2 hectares (0.5 acres) of previously cleared land,;
thus, no pinyon-juniper woodland would be disturbed by construction. Thisareais currently maintained as
grassland.

Wildlife use of the new domewarehouse siteislimited dueto its small size, proximity to the security fence,
and its grassland status. Noise associated with earthmoving activities and construction could cause
temporary disturbanceto wildlifefound in areas adjacent to the construction site; however, such disturbance
would betemporary. Sinceall activitieswould take place within adefined construction zone, direct human
disturbance to wildlife and wildlife habitat outside of that zone, such as might be caused by the movement
of equipment, would not occur.

Operations Impacts—Operations of facilities associated with TA-18 would not adversely impact either
wildlifeor wildlifehabitat at the siteunder thisalternative. Operationsat upgraded TA-18 buildingsand new
buildings would not produce emissions or effluent of aquality or at levelsthat would likely affect wildlife.

LANL New Facility Alternative

Construction Impacts—Under this alternative, the construction of a new below-grade critical assembly
facility building and three new aboveground buildings (i.e., Central Utility Building, L ow-Scatter Building,
and Protected-AreaAccess-Control Building) would disturb 1.8 hectares (4.5 acres) of landat TA-55. These
new buildingswould belocated to the northwest of Plutonium Facility 4. The construction siteiswithinthe
ponderosa pine forest vegetative zone of LANL. Since this area was burned at a low severity during the
Cerro Grande Fire, some regeneration would be expected to occur by the time construction begins.
Construction of new facilities would remove this regenerated vegetation and would preclude complete
recovery of the ponderosapineforest. However, theloss of 1.8 hectares (4.5 acres) of ponderosapineforest
representsasmall percentage of this habitat type present within theimmediate areaor on LANL asawhole.

Wildlife using the site proposed for new buildings constructed under this alternative would be lost or
displaced by construction. Once the new underground facility is complete, it would be covered with earth
and revegetated with grasses. This could supply limited habitat; however, the species using the areawould
not be the same as those displaced by removal of the original ponderosa pineforest. Noise associated with
earthmoving activitiesand construction coul d causetemporary disturbancetowildlifefoundinareasadjacent
tothe construction site; however, such disturbancewould betemporary. Sinceall activitieswould take place
within adefined construction zone, direct human disturbance to wildlife and wildlife habitat outside of that
zone, such as might be caused by the movement of equipment, would not occur.
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Operations |mpacts—Operations of facilities associated with relocated TA-18 operational capabilities and
materials would not be expected to impact either wildlife or wildlife habitat in the TA-55 area or LANL.
Relocated TA-18 operations would not produce emissions or effluent of a quality or at levels that would
likely affect wildlife.

5.2.7.2 Wetlands
No Action Alternative

Under the No Action Alternative, impacts on wetlands would not occur at TA-18 (or LANL), since no new
construction would occur and would not be expected to undergo much change over the next 25 years.

TA-18 Upgrade Alternative

Construction and Oper ations I mpacts—Construction and operations of new buildingsunder thisalternative
would not directly impact the onewetland | ocated at the eastern end of TA-18. Further, erosion and sediment
control measureswould be undertaken during construction to ensure that indirect impacts woul d be avoided.
Storm-water runoff and effluent discharge during operations would be expected to result in no adverse
wetland impacts.

LANL New Facility Alternative

Construction and Oper ationsImpacts—Therearethreewetlandslocated within TA-55 (see Section 4.2.7.2).
None of thesewould bedirectly impacted by construction of the new buildings required to support rel ocated
TA-18 operational capabilitiesand materials, and theimplementation of proper erosion and sediment control
measuresduring constructionwould prevent secondary impacts. During operations, storm-water runoff from
the relocated TA-18 operations site would co-mingle with the storm-water runoff from the rest of TA-55.
No direct or indirect adverse impacts on area wetlands is expected. Operational effluent discharge would
not be produced of aquality or at levels that would adversely affect site area wetlands.

5.2.7.3 Aquatic Resources
No Action Alternative

Because no new buildings would be constructed under the No Action Alternative, and no aquatic resources
arelocated at TA-18, noimpactson aguatic resourceswould occur at TA-18 (or LANL) fromimplementation
of thisaternative.

TA-18 Upgrade Alter native

Construction and Oper ationsImpacts—Thereareno aquati c resources|ocated at TA-18; thus, direct impacts
on thisresource would not occur under thisalternative. Indirect impactson aquatic resources|ocated down-
gradient from TA-18 would be prevented by implementation of appropriate erosion and sediment control
measuresduring construction of new buildings. During operations, effluent discharge and storm-water runoff
from TA-18 are not expected to result in either direct or indirect adverse impacts on area agquatic resources,
as the quality and quantity of these should not undergo any changes.
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LANL New Facility Alternative

Construction and Oper ations|Impacts—Thereare no aguatic resourceslocated at TA-55; thus, directimpacts
on this resource would not occur from the implementation of this alternative. Indirect impacts on aguatic
resourceslocated down-gradient from TA-55 would be prevented by implementation of appropriate erosion
and sediment control measures during construction activities. During operations, effluent discharge and
storm-water runoff from the relocated TA-18 capabilities and materials at TA-55 would not be expected to
result in any direct or indirect adverse impacts on area aquatic resources. The quantity of runoff and
discharge would be a minor contribution to the watershed drainage downstream of TA-55.

5.2.7.4 Threatened and Endangered Species
No Action Alternative

Under the No Action Alternative, there would not be any impact on threatened and endangered species at
LANL. Current TA-18 mission facilities do not produce any emissions or effluent that would likely affect
any sensitive species that may occur at the site.

Upgrade Alternative

Construction Impacts—Impacts on threatened and endangered speci es resul ting fromimplementation of the
TA-18 Upgrade Alternative would be similar to that of the No Action Alternative, considering the activities
at the facility would not change. Construction impacts would be minimal because the new construction
would be on previously disturbed land, and vegetation cover at the construction sitesis minimal.

OperationsImpacts—Operationsunder thisalternativewoul d not impact threatened and endangered species
because upgraded TA-18 mission facilities would not produce emissions or effluent of aquality or at levels
that would likely affect these species.

LANL New Facility Alternative

Construction Impacts—Under the LANL New Facility Alternative, there would not be any adverseimpacts
expected on threatened and endangered speciesor their critical habitat dueto construction. Sensitivespecies
at TA-55 arefound around the wetland areas, which would not be disturbed. In addition, the disturbance of
approximately 1.8 hectares (4.5 acres) for construction of new buildings would be on previously disturbed
sites. Under the Los Alamos Threatened and Endanger ed Species Habitat Management Plan (LANL 1998),
surveys for threatened and endangered species would be completed prior to construction activitiesin areas
where species may occur if land is disturbed; however, in the TA-55 developed area, thisis not an issue.

Operations | mpacts—Operations would not impact threatened and endangered species because rel ocated

TA-18 operations would not produce emissions or effluent of aquality or at levelsthat would likely affect
these species.
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5.2.8 Cultural and Paleontological Resour ces
5.2.8.1 Prehistoric Resources
No Action Alternative

Under the No Action Alternative, there would be no facility modifications at TA-18, and operations would
continue at the level described in the Expanded Operations Alternative of the LANL SWEIS (DOE 1999b).
Since no new facilities would be built and operations would not change, there would be no impact on
prehistoric resources at the site.

TA-18 Upgrade Alternative

Construction and Operations | mpacts—Under thisalternative, anew domewarehouse would be constructed
outside of the current TA-18 security fence. All other new facilities associated with this alternative would
be built within the current security fence. The new dome warehouse would be built to the west of
Building 30 and would require relocation of the security fence. Construction would disturb about
0.2 hectares (0.5 acres) of land. In addition to new construction, several existing structures would be
modified. Dueto thedisturbed nature of TA-18, impacts on prehistoric resourcesare unlikely to result from
construction activities taking place within the security fence. However, the possibility exists that
construction of the new dome warehouse could disturb previously unknown prehistoric resources. Prior to
construction, a cultural resource survey would be conducted of the area to be disturbed. If prehistoric
resourceswere discovered, during construction al work potentially affecting the resourceswould stop. This
work stoppage would be followed by investigations by qualified cultural resource specidists;, any
coordination necessary with the State Historic Preservation Office; and development and implementation
of measures to salvage these resources. Construction would not disturb the two known prehistoric sites
located at TA-18 (see Section 4.2.8.1). Operations of TA-18 mission facilitieswould not affect prehistoric
resources under this aternative.

LANL New Facility Alternative

Construction and OperationsI mpacts—Under thisalternative, constructionwould disturb about 1.8 hectares
(4.5 acres) of land to the northwest of Plutonium Facility 4. Thisareahas not been surveyed for prehistoric
resources and, therefore, prior to construction, a cultural resource survey would be conducted and site
mitigations would be applied. As noted for the TA-18 Upgrade Alternative, if any such resources were
located during construction, work would stop while appropriate action was taken. Construction would not
disturb the one prehistoric lithic scatter known to be present at TA-55. Operation of relocated TA-18
capabilities at TA-55 would not affect prehistoric resources under this alternative.

5.2.8.2 Historic Resources

No Action Alternative

Under this alternative, there would be no facility modifications at TA-18, and operations would continue at
thelevel describedinthe Expanded OperationsAlternative of the LANL SWEIS(DOE 1999b). Sinceno new

buildings would be constructed and operations would not change, there would be no impact on historic
resources a the site.
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TA-18 Upgrade Alternative

Construction and Operations |mpacts—Neither new construction nor modifications to existing structures
required to support the TA-18 Upgrade Alternative would be expected to adversely impact either the
mule-train trail which runs through TA-18 or the Ashley Pond cabin. Also, building modifications would
not be expected to affect the overall status of World War 1l and early cold-war-period structures at the site.
However, thesearehistoric structuresthat arepotentially eligiblefor the National Register of Historic Places.
Prior to the beginning of construction, a cultural resource survey, including historic building eligibility
assessments, would be conducted both within the currently developed portion of the site and the area
proposed for construction of the new domewarehouse. For those buildings determined to be eligiblefor the
National Register, aMemorandum of Agreement would be prepared stating the measuresrequired to resolve
the adverse effects of building modification. These measures (which may include archival photography of
buildings and equipment) would be completed prior to the start of modification activities at TA-18.
Operations at TA-18 would not affect historic resources under this alternative.

LANL New Facility Alternative

Construction and Operations Impacts—T his alternative would not impact the two historic sites |ocated at
TA-55 (see Section 4.2.8.2). Prior to the beginning of construction, a cultural resource survey would be
conducted and site mitigation would be applied. Operations of relocated TA-18 capabilities and materials
at TA-55 would not likely adversely affect historic resources under this aternative.

While there are no historic resource concerns with respect to TA-55, many of the buildingsin TA-18 are
historically significant and are potentially eligible for the National Register of Historic Places. Removing
equipment and vacating buildings is considered an adverse effect to historic properties. Historic building
eligibility assessments would be completed for all buildingsin TA-18 and transmitted to the State Historic
Preservation Officefor concurrence. For those buildingsdetermined to beeligiblefor the National Register,
aMemorandum of Agreement would be prepared stating the measuresrequired to resol vethe adverse effects
of removing equipment and vacating buildings. These measures (which may include archival photography
of buildingsand equipment, oral interviewswith current or past site personnel, compiling building drawings,
and preparing a detailed history) would be completed prior to the start of relocation activitiesat TA-18.

5.2.8.3 Native American Resources
No Action Alternative

Under thisalternative, therewould be no facility modificationsat TA-18 and missionswould continue at the
level described in the Expanded Operations Alternative of the LANL SWEIS (DOE 1999b). Since no new
facilities would be built and operations would not change, there would be no impact on Native American
resources a the site.

TA-18 Upgrade Alter native

Construction and Oper ations Impacts—M odifications to existing structures required to support the TA-18
Upgrade Alternative would not adversely impact Native American resources. Although no such resources
have been identified within the area proposed for the new dome warehouse, it is possible that the
construction of thiswarehouseand arel ocated security fencewoul dimpact Native Americanresources. Care
would be taken during design to ensure that this would not happen. A cultural resources survey would be
conducted prior to the beginning of construction of either the dome warehouse or the security fence. As
noted in Section 5.2.8.1, if any Native American resources were located during construction, work would
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stop while appropriate action was taken. Operations at TA-18 would not affect Native American resources
under this alternative.

LANL New Facility Alternative

Construction and OperationsImpacts—Theareaat TA-55 proposed to house security Category /11 activities
has not been surveyed for Native American resources, and, therefore, prior to construction, a cultural
resource survey would be conducted and site mitigations, if needed, would be applied. Similar to the process
identifiedin Section 5.2.8.1 for prehistoric resources, if any Native American resourceswerelocated during
construction, work would stop while appropriate action was taken. Operations of relocated TA-18
capabilities and materials at TA-55 would not affect Native American resources under this aternative.

5.2.8.4 Paleontological Resources

No Action Alternative

Since no new construction would occur and operations would not change, and, as stated in Section 4.2.8.4,
no paleontol ogical sites have been reported to occur within LANL boundaries, there would be no impact on
paleontol ogical resources at the site.

TA-18 Upgrade Alternative

Construction and Operations | mpacts—No pal eontol ogical sites have been reported to occur within LANL
boundaries; therefore, construction and operations of a new dome warehouse at TA-18 in connection with
this alternative would not impact paleontol ogical resources.

LANL New Facility Alternative

Construction and Oper ations | mpacts—Construction and operations of new buildingsunder thisalternative
would not impact paleontological resources, since no such resources have been identified at LANL.

5.2.9 Socioeconomics
No Action Alternative

Under the No Action Alternative, the current employment of approximately 212 workers at TA-18 would
continue. No new employment or in-migration of workerswould berequired. Therefore, therewould be no
additional impact on the socioeconomic conditions around LANL.

TA-18 Upgrade Alter native

Construction Impacts—M odifications and upgrades to the existing TA-18 facilities would require a peak
construction employment level of 110 workers. Thislevel of employment would generate about 312 indirect
jobsin the region around LANL. The potential total employment increase of 422 direct and indirect jobs
represents an approximate 0.5 percent increase in the workforce and would occur only over the 24 months
of construction. It would have no noticeable impact on the socioeconomic conditions of the region of
influence.
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Oper ations| mpacts—Current employment of approximately 212 workersat TA-18would continue. No new
employment would be required. Therefore, there would be no additional impact on the socioeconomic
conditions around LANL.

LANL New Facility Alternative

Construction Impacts—Construction of new buildings at TA-55 to house security Category I/11 activities
would require a peak construction employment level of 300 workers. This level of employment would
generate about 852 indirect jobs in the region around LANL. The potential total employment increase of
1,152 direct and indirect jobs represents an approximate 1.3 percent increase in the workforce and would
occur over the 16 months of construction. It would have no noticeable impact on the socioeconomic
conditions of the region of influence.

Operations Impacts—Current employment levelsin support of relocated TA-18 capabilities and materials
would continue. No new employment or in-migration of workerswould berequired. Therefore, therewould
be no additional impact on the socioeconomic conditions around LANL.

5.2.10 Public and Occupational Health and Safety

The assessments of potential radiological impacts associated with LANL alternatives are presented in this
section. No chemical-related health impacts are associated with any of these alternatives because only very
small quantities of industrial-type chemicals, such as ethanol, isopropyl alcohol, magnesium oxide,
phenylphosphine, and xylene, would be used. As stated in the LANL SWEIS (DOE 1999b), the quantities
of these chemicalsthat could be released to the atmosphere during normal operations are minor and would
be below the screening levels used to determine the need for additional analysis. There would be no
operational increasein the use of these chemicalsasaresult of the proposed action. No chemicalshave been
identified that would be arisk to members of the public from construction activities associated with any of
the LANL aternatives. Construction workerswould be protected from hazardous chemicals by adherence
to Occupational Safety and Health Administration (OSHA) and U.S. Environmental Protection Agency
(EPA) occupational standards that limit concentrations of potentially hazardous chemicals. The potential
occupational (industrial) impacts on workers during construction and operations were eval uated based on
DOE and Bureau of Labor Statistic data; and are detailed in Section C.7 of Appendix C. Construction and
operations activities under these alternatives would be expected to result in some injuries, but no fatalities,
to workers for the duration of the proposed action (i.e., about 3 years of construction and 25 years of
operations).

Summaries of radiological impacts from normal operations and postul ated accidents are presented below.
The methodologies used to determine the impacts on the public and facility workers are presented in
Appendix B. Supplemental information associated with normal operations and postulated accidents is
provided in Appendices B and C, respectively.

5.210.1 Construction and Normal Operations

No Action Alternative

Construction Impacts—There would be no radiological or hazardous chemical impacts on members of the
public or workers because this aternative would not involve any construction.

Operations Impacts—Under this alternative, the only radiological release would be 110 curies per year of
argon-41 to the atmosphere (see Section 5.2.3.2). The associated calculated impacts on the public are

5-23



Final EISfor the Proposed Relocation of Technical Area 18 Capabilities and Materials at the Los Alamos National Laboratory

presented in Table 5-8 for two types of receptors: the general public living within 80 kilometers (50 miles)
of TA-18 and amaximally exposed offsite individual (a member of the public assumed to beresiding at the
LANL site boundary who receives the maximum dose). The only dose pathway for these receptorsisfrom
immersion in the passing plume. To put the doses into perspective, comparisons with natural background
radiation levels are included in the table.

Table 58 Annual Radiological Impacts on the Public from Operationsat TA-18 Facilities
under the No Action Alternative

Impact Values
Security Category /11 | Security Category [11/1V Total TA-18
Receptor Activities and SHEBA Activities ® Facilities

Population within 80 Kilometers (50 Miles)

Collective dose (person-rem) 0.0087 0.087 0.096

Percent of natural background radiation ® 7.5x 10 7.5x10° 8.3 x 10°

Cancer fatalities® 4.4 x10° 4.4x10° 4.8x10°
M aximally Exposed Offsite Individual

Dose (millirem) 0.0061 0.061 0.067

Percent of regulatory dose limit ¢ 0.061 0.61 0.67

Percent of natural background radiation ® 0.0017 0.017 0.019

Cancer fatality risk 3.1x10° 3.1x10% 3.4 x10%
Average Individual within 80 Kilometers (50 Miles)

Dose (millirem) 2.7 x10% 2.7 x10* 3.0x10*

Percent of natural background radiation ® 7.5x 10° 7.5x10° 8.3 x 10°

Cancer fatality risk 1.4 x 101 1.4 x 101 1.5x 101

@ Impacts on the public are principally from releases associated with SHEBA activities.

® The average annual dose from background radiation at LANL is 360 millirem (see Section 4.2.11.1); the 320,200 people living
within 80 kilometers (50 miles) would receive an annua dose of 115,300 person-rem from the background radiation.

¢ Based on acancer risk estimate of 0.0005 latent cancer fatalities per person-rem (see Appendix B).

This comparison cannot be made for the popul ation and average individual because there is no standard or limit.

As shown in the table, the expected annual radiation dose to the maximally exposed offsite individual
member of the public would be much smaller than the limit of 10 millirem per year set by both the EPA
(40 CFR 61) and DOE (DOE Order 5400.5) for airbornerel eases of radioactivity. Therisk of alatent cancer
fatality to thisindividual from operations would be approximately 3.4 x 10® per year (i.e., about 1 chance
in 29 million per year of alatent cancer fatality). The projected number of fatal cancersto the population
within 80 kilometers (50 miles) would be 4.8 x 10° per year (i.e., about 1 chance in 20,000 per year of a
latent cancer fatality).

As explained in Section 4.2.11.1 of the EIS, members of the public passing by the TA-18 facility along
Pgjarito Road could receive an external radiation dose from criticality experiment operations at TA-18.
Based on radiation doses that have been measured along Pgjarito Road, the road is closed to the public for
any operation that could result in more than 4.75 millirem in any hour along the road. As a result, the
maximum dose that a member of the public could receive from a single operation at TA-18 would be
4.75 millirem. A conservative estimate of the average number of times each year that an individual could
bein aposition to be exposed to this radiation level (based on 10 trips along Pajarito Road each day) isless
than one (LANL 20014). Therefore, the expected dose from direct radiation to the maximally exposed
individual traveling on Pgjarito Road islessthan 4.75 millirem, and therisk of alatent fatal cancer fromthis
doseislessthan 2.4 x 10° per year.

Annual radiological doses to workers involved with TA-18 facility operations under this aternative are
provided in Table 5-9.
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As shown in the table, the annual doses to individual workers would be well below the DOE limit of
5,000 millirem (10 CFR 835) and the DOE recommended Administrative Control Level of 500 millirem
(DOE 1999c). The projected number of fatal cancers in the workforce from annual operations would be
0.0085 (or 1 chance in 118 that the worker population would experience a fatal cancer per year of
operations).

Table 59 Annual Radiological Impactson LANL Workersfrom Operationsat TA-18 Facilities
under All LANL Alternatives

Impact Values
Security Category 1/11 Security Category I 11/1V Total TA-18
Receptor Activities and SHEBA Activities Facilities

Individual Worker 2

Average worker dose (millirem) 100

Average worker cancer fatality risk ° 4.0x%10°
Worker Population ¢

Collective dose (person-rem) @ 10¢ 11 21f

Cancer fatality risk 0.0040 © 0.0045 0.0085'

@ The average worker dose of 100 millirem and the average worker cancer fatality risk of 4.0 x 10° are applicable to all TA-18
activities. Theregulatory dose limit for an individua worker is’5,000 millirem per year (10 CFR 835). However, the maximum
annual dose to a worker would be kept below the DOE Control Level of 1,000 millirem per year, as established in 10 CFR

835.1002. Further, DOE recommends that facilities adopt amore limiting 500-millirem-per-year Administrative Control Level
(DOE 1999c). To reduce dosesto levelsthat are as low asis reasonably achievable, an effective dose reduction plan would be
enforced.

b Based on a cancer risk estimator of 0.0004 latent cancer fatalities per person-rem (see Appendix B).

¢ The Expanded Operations Alternative in the LANL SWEIS estimates that 212 workers (technical and security personnel) would

beinvolved in the TA-18 facilities operations.

The collective dose is based on an assumed workforce split of 100 persons for security Category I/11 activities and 110 persons

for security Category I11/1V and SHEBA activities.

¢ Applicableto the LANL New Facility Alternative.

f Applicable to the No Action and TA-18 Upgrade Alternatives.

TA-18 Upgrade Alter native

Construction Impacts—No radiol ogical riskswould beincurred by membersof the public from construction
activities. Construction workers would be at a small risk. They could receive doses above natural
background radiation levels from exposure to radiation from other past or present activities at the site,
including that associated with residual contamination at the facilities being upgraded. However, these
workers would be protected through appropriate training, monitoring, and management controls. Their
exposures would be limited to ensure that doses were kept aslow asis reasonably achievable.

Operations Impacts—Under this aternative, the only radiological release would be 110 curies per year of
argon-41 to the atmosphere (see Section 5.2.3.2). The calculated associated impacts on the public would be
identical to the impacts shown for the No Action Alternative as described earlier in this section.

Similarly, annual radiological dosestoworkersinvolved with TA-18facility operationsunder thisaternative
would be similar to the impacts described for the No Action Alternative. The annual doses to individual
workers would be well below the DOE limit of 5,000 millirem (10 CFR 835); the DOE Control Level of
1,000 millirem per year as established in 10 CFR 835.1002; and the DOE recommended Administrative
Control Level of 500 millirem (DOE 1999c). The projected number of fatal cancersin the workforce from
annual operationswould be 0.0085 (or 1 chancein 118 that the workers would experience afatal cancer per
year of operations).
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LANL New Facility Alternative

Construction Impacts—Noradiological riskswould beincurred by membersof the public from construction
activities. Construction workers would be at a small risk. They could receive doses above natural
background radiation levels from exposure to radiation from other past or present activities at the site.
However, these workers would be protected through appropriate training, monitoring, and management
controls. Their exposureswould belimited to ensurethat doseswerekept aslow asisreasonably achievable.

Operations Impacts—Under this aternative, the only radiological rel ease associated with operations of the
TA-18 capabilities and materials at TA-55 would be 10 curies per year of argon-41 to the atmosphere from
Godiva operations (see Section 5.2.3.2). The calculated impacts on the public are presented in Table 5-10.
The only dose pathway for receptors is from immersion in the passing plume. To put the doses into
perspective, comparisons with natural background radiation are included in the table.

Table5-10 Annual Radiological | mpacts on the Public from Relocated TA-18 Operations
under the LANL New Facility Alternative

Receptor | Impact Values

Population within 80 Kilometers (50 Miles)

Collective dose (person-rem) 0.011

Percent of natural background radiation 2 1.1x10°

Cancer fatalities® 5.5 x 10°
M aximally Exposed Offsite Individual

Dose (millirem) 0.0025

Percent of regulatory dose limit® 0.025

Percent of natural background radiation 2 0.00069

Cancer fatality risk 1.3x10°
Average Individual within 80 Kilometers (50 Miles)

Dose (millirem) 3.9x10°

Percent of natural background radiation 2 1.1x10%

Cancer fatality risk 2.0x 10

@ The average annual dose from background radiation at LANL is 360 millirem (see Section 4.2.11.1); the 283,600 people living
within 80 kilometers (50 miles) of the TA-55 site would receive an annual dose of 115,300 person-rem from the background
radiation.

b Based on a cancer risk estimate of 0.0005 latent cancer fatalities per person-rem (see Appendix B).

¢ This comparison cannot be made for the population and average individual because thereis no standard or limit.

Asshowninthetable, the expected annual dose to the maximally exposed offsite individual member of the
public would be much smaller than the limit of 10 millirem per year set by both the EPA (40 CFR 61) and
DOE (DOE Order 5400.5) for airborne releases of radioactivity. The risk of a cancer fatality to this
individual from operations would be approximately 1.3 x 10° per year (i.e., about 1 chancein 700 million
per year of a latent cancer fatality). The projected number of fatal cancers to the population within
80 kilometers (50 miles) would be 5.5 x 10 per year (i.e., about 1 chance in 180,000 per year of alatent
cancer fatality).

Direct radiation dosesto the public from operationsof therel ocated TA-18 critical assembly machineswould
belimited based on protectiveand administrative design features of the new undergroundfacilities. Thedose
to any member of the public from direct radiation during critical assembly machine operations at the
relocated facilities would essentially be zero.

Annual radiological dosesto workersinvolved with TA-55 facility operations under this alternative would
be similar to the impacts shown for the TA-18 security Category I/Il activities under the No Action
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Alternative, as described earlier in thissection. As stated, the annual dosesto individual workerswould be
well below the DOE limit of 5,000 millirem (10 CFR 835); the DOE Control Level of 1,000 millirem per
year as established in 10 CFR 835.1002; and the DOE recommended Administrative Control Level of
500 millirem (DOE 1999c¢). The projected number of fatal cancersin theworkforce from annual operations
would be0.0040 (or 1 chancein 250 that theworkerswould experience afatal cancer per year of operations).

5.2.10.2 Facility Accidents

This section presents the potential impacts on workers (both involved and noninvolved) and the public due
to accidents for the No Action, TA-18 Upgrade, and LANL New Facility Alternatives. Additional details
supporting the information presented here are provided in Appendix C.

No Action Alternative

Under the No Action Alternative at LANL, TA-18 facilities and operations would remain unchanged.
Potential hazards and accidentsfor TA-18 facilitiesand operations, applicableto the No Action Alternative,
have been studied in detail and are described in a LANL report detailing the Basis for Interim Operations
for the Los Alamos Critical Experiments Facility and Hillside Vault (TA-18 BIO) (DOE 2001a).

Radiological Impacts—Table 5-11 shows the frequencies and consequences of the postulated set of
accidents for a noninvolved worker and the public (maximally exposed offsite individual and the general
population living within 80 kilometers [S0 miles] of the facility). Table 5-12 shows the accident risks,
obtained by multiplying the consequences by the likelihood (frequency per year) that an accident would
occur. Theaccidentslisted in these tables were sel ected from awide spectrum of accidents described in the
TA-18 BIO (DOE 2001a). The selection process and screening criteria used (see Appendix C) ensure that
theaccidentschosenfor evaluation in this EIS bound theimpacts of all reasonably foreseeabl e accidentsthat
could occur at TA-18facilities. Thus, in the event that any other accident that was not evaluated inthisEIS
wereto occur, itsimpacts on workers and the public would be expected to be within the range of theimpacts
evaluated.

The accident with the highest risk to the offsite population (see Table 5-12) is the hydrogen detonation
accident in SHEBA. The increased number of latent cancer fatalities in the offsite population would be
5.1 x 10° per year (i.e., about 1 chance in 19,000 per year of alatent cancer fatality). The highest risk of a
latent cancer fatality to the maximally exposed offsite individual would bea 1.7 x 107 per year (i.e., about
one chance in 5 million per year of alatent cancer fatality). The highest risk of alatent cancer fatality to a
noninvolved worker located at a distance of 400 meters (437 yards) from the accident would be 2.0 x 10°
per year (i.e., about 1 chance in 500,000 per year of alatent cancer fatality).

Hazar dous Chemical sand Explosives | mpacts—T here would be no hazardous chemical s or explosivesused
or stored at TA-18, other than minor industrial quantities, that would impact workers or the public under
accident conditions.

Involved Worker Impacts

Approximately 212 workers (including security guards) would be at TA-18 during operations. Most of the
workers would be located near the main operations area (Building 30). During criticality experiments,
workers would be safely located beyond a prescribed distance from the experiments.
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Table5-11 Accident Freguency and Consequences under the No Action Alternative

Maximally Exposed

Offsite I ndividual Offsite Population @

Noninvolved Worker

Latent Dose Latent Latent
Frequency Cancer (person- Cancer Cancer
(per year) Dose (rem) | Fatalities® rem) Fatalities® | Dose(rem) Fatalities®
Uncontrolled reactivity insertion in Comet or Planet with a plutonium cor e accident
| 120x10° | 870 | 00044 | 2580 | 130 [ 133 | o011
Bare, fully reflected or moderated metal criticality accident
| 10x10* | 25x107 | 13x10%™ | 67x10° | 33x10° [ 26x10° | 10x10°
Uncontrolled reactivity insertion in SHEBA in bur st mode accident
| 10x10° | 222 | 002 | 6580 | 39 | 340 | 0.27
High-pressure spray fire on a Comet machine with a plutonium cor e accident
| 10x10° | 21 | ooo1r | 2180 | 1.1 | 628 | 00025
Hydrogen detonation in SHEBA accident
| 54x10° | 0063 | 31x10° | 188 | 00094 [ 091 | 000036
Earthquake-induced facility failures without fire accident
| 10x10¢ | 041 | 000021 | 158 | 0079 | 6.0 | 00024
Inadvertent solution criticality in SHEBA accident
| 10x10° [ oo00019 [ 93x10® | 0058 | 29x10°5 | 00018 | 7.2x107

@ Based on a population of 320,182 persons residing within 80 kilometers (50 miles) of the site.

® Increased likelihood of alatent cancer fatality.
¢ Increased number of latent cancer fatalities.

Table5-12 Annual Cancer Risks Dueto Accidents under the No Action Alternative

Maximally Exposed Offsite Noninvolved

Accident Offsite Individual @ Population ¢ Worker 2
Upcontrolled.reactlwty insertion in Comet or Planet 435 x 10° 13 % 10° 11 % 107
with a plutonium core
Bare, fully reflected or moderated metal criticality 1.3x10% 3.3x10% 1.0x 101
Uncontrolled reactivity insertion in SHEBA in burst 29 % 10° 3.9 x 10° 27 x 107
mode
ngh-pressure spray fire on a Comet machine with a 11 % 10° 11x10° 25 x 10°
plutonium core
Hydrogen detonation in SHEBA 1.7 x 107 5.1 x 10° 2.0 x 10°
Earthquake-induced facility failures without fire 2.1x10% 7.9 x 10 2.4 x 107
Inadvertent solution criticality in SHEBA 9.3 x 104 29x 10 7.2x10%

2 Increased risk of alatent cancer fatality.
b Risk of increased number of |atent cancer fatalities.

¢ Based on a population of 320,182 persons residing within 80 kilometers (50 miles) of the site.

Workersin the vicinity of an accident could be at risk of serious injury or fatality. The impacts from the
uncontrolled reactivity insertion on Comet or Planet assemblieswith aplutonium core providesanindication

of typical worker impacts during accident conditions.

Facility operating procedures prohibit personnel from being in the test facility during remote operation of
the Comet or Planet assemblies. If an accident were to occur during atest run due to improper experiment
setup and/or a combination of operator errors from the control room, the involved workers would bein the

remote-control room and no workers would be present in the test facility. Workersin the remote-control

room would be protected from direct radiation by a combination of shielding and distance from the
immediate impacts of the accident. However, because of lack of building heating, ventilating, and air
conditioning high-efficiency particulateair filtration at TA-18, the control-room operatorswoul d be exposed
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to the radiological plume that would be released after the accident. The protective actions taken by the
control-room staff would limit contamination of the control-room environment and protect the involved
workers.

In the event that workers setting up atest in the experiment bay inside the Critical Assembly Storage Area
(CASA) initiate acriticality accident, it is anticipated that those workers would be subject to seriousinjury
or fatality asaresult of the accident.

Following initiation of accident/site emergency alarms, workers in adjacent areas of the facility would
evacuate the area in accordance with technical area and test facility emergency operating procedures and
training in place.

TA-18 Upgrade Alternative

Under the TA-18 Upgrade Alternative at LANL, TA-18 buildings and operations would be upgraded and
include installation of high-efficiency particulate air filters. Potential hazards and accidents for TA-18
buildings and operations, applicable to the TA-18 Upgrade Alternative, have been studied in detail and are
described in the TA-18 BIO (DOE 20014a).

Radiological Impacts—Table 5-13 shows the frequencies and consequences of the postulated set of
accidents for a noninvolved worker and the public (maximally exposed offsite individual and the general
population living within 80 kilometers [S0 miles] of the facility). Table 5-14 shows the accident risks,
obtained by multiplying the consequences by the likelihood (frequency per year) that an accident would
occur. Theaccidentslisted in these tables were selected from awide spectrum of accidents described in the
TA-18 BIO (DOE 2001a). The selection process and screening criteria used (see Appendix C) ensure that
theaccidentschosenfor evaluation in this EIS bound theimpacts of all reasonably foreseeabl e accidentsthat
could occur at TA-18 facilities. Thus, in the event that any other accident not evaluated in this EISwereto
occur, its impacts on workers and the public would be expected to be within the range of the impacts
evaluated.

The accident with the highest risk to the offsite population (see Table 5-14) is the hydrogen detonation
accident in SHEBA. The increased number of latent cancer fatalities in the offsite population would be
5.1 x 10° per year (i.e., about 1 chance in 19,000 per year of alatent cancer fatality). The highest risk of a
latent cancer fatality to the maximally exposed offsite individual would bea 1.7 x 107 per year (i.e., about
1 chance in 5 million per year of alatent cancer fatality). The highest risk of alatent cancer fatality to a
noninvolved worker located at a prescribed distance of 400 meters (437 yards) from the accident would be
2.0 x 10° per year (i.e., about 1 chance in 500,000 per year of alatent cancer fatality).

Hazar dous Chemical sand Explosives | mpacts—T here would be no hazardous chemical s or explosivesused

or stored at TA-18, other than minor industrial quantities, that would impact workers or the public under
accident conditions.

5-29



Final EISfor the Proposed Relocation of Technical Area 18 Capabilities and Materials at the Los Alamos National Laboratory

Table 5-13 Accident Frequency and Consequences under the TA-18 Upgrade Alter native

Maximally Exposed

Offsite I ndividual Offsite Population @

Noninvolved Worker

Latent Dose Latent Latent
Frequency Cancer (person- Cancer Cancer
(per year) Dose (rem) | Fatalities® rem) Fatalities® | Dose(rem) Fatalities®
Uncontrolled reactivity insertion in Comet or Planet with a plutonium cor e accident
| 10x10° | 00087 | 44x10° | 258 | 00013 [ 013 | 53x10°
Bare, fully reflected or moderated metal criticality accident
| 10x10* | 25x10% | 13x10%™ | 67x10° | 33x10" [ 26x10° | 10x10%
Uncontrolled reactivity insertion in SHEBA in bur st mode accident
| 10x10° | 222 | 002 | 6580 | 39 | 339 | 0.27
High-pressure spray fire on a Comet machine with a plutonium cor e accident
| 10x10° | o021 | oooo11 | 218 | o011 [ 063 | 000025
Hydrogen detonation in SHEBA accident
| 54x10° | 0063 | 31x10° | 188 | 00094 [ 091 | 000036
Earthquake-induced facility failures without fire accident
| 10x10¢ | 041 | 000021 | 158 | 0079 | 6.0 | 0.00024
Inadvertent solution criticality in SHEBA accident
| 10x10° [ oo00019 [ 93x10® | 0058 | 29x10°5 | 00018 | 7.2x107

@ Based on a population of 320,182 persons residing within 80 kilometers (50 miles) of the site.

® Increased likelihood of alatent cancer fatality.
¢ Increased number of latent cancer fatalities.

Table 5-14 Annual Cancer Risks Dueto Accidentsunder the TA-18 Upgrade Alternative

Maximally Exposed Offsite Noninvolved

Accident Offsite Individual @ Population ¢ Worker 2
Upcontrolled.reactlwty insertion in Comet or Planet 4.4 % 102 13 % 10° 53 x 10
with a plutonium core
Bare, fully reflected or moderated metal criticality 1.3x10% 33x10% 1.0 x 1016
r?]g(c:izmro”ed reactivity insertion in SHEBA in burst 29 % 10° 3.9 x 10° 27 x 107
ngh-pressure spray fire on a Comet machine with a 11 % 107 11107 25 x 1019
plutonium core
Hydrogen detonation in SHEBA 1.7 x 107 5.1 x 10° 2.0 x 10°
Earthquake-induced facility failures without fire 2.1x10% 7.9 x 10 2.4 x 107
Inadvertent solution criticality in SHEBA 9.3 x 104 29x 10 7.2x10%

2 Increased risk of alatent cancer fatality.
b Risk of increased number of |atent cancer fatalities.

¢ Based on a population of 320,182 persons residing within 80 kilometers (50 miles) of the site.

Involved Worker |mpacts

Approximately 212 workers (including security guards) would be at TA-18 during operations. Most of the
workers would be located near the main operations area (Building 30). During criticality experiments,

workers would be safely located beyond a prescribed distance from the experiments.

Workersin the vicinity of an accident could be at risk of serious injury or fatality. The impacts from the
uncontrolled reactivity insertion on the Comet or Planet assemblies with a plutonium core provides an

indication of typical worker impacts during accident conditions.

5-30




Chapter 5— Environmental |mpacts

Facility operating procedures prohibit personnel from being in the test facility during remote operation of
the Comet or Planet assemblies. If an accident were to occur during atest run due to improper experiment
setup and/or a combination of operator errors from the control room, the involved workers would bein the
remote-control room and no workers would be present in the test facility. Workers in the remote-control
room would be protected from direct radiation by a combination of shielding and distance from the
immediate impacts of the accident. The protective actions taken by the control-room staff would limit
contamination of the control-room environment and protect the involved workers.

In the event that workers setting up a test in the experiment bay inside the CASA initiate a criticality
accident, it is anticipated that workers in the nearby areawould be subject to serious injury or fatality as a
result of the accident.

LANL New Facility Alternative

Under the LANL New Facility Alternative, the TA-18 capabilities and materials would be rel ocated to new
buildings to be constructed at LANL TA-55. The new buildings would include safety features that would
reduce the risks of accidents that currently exist under the No Action Alternative. From an accident
perspective, the proposed new criticality experiments facility would be a robust structure that meets the
performance category 3, seismic requirements, and has a full confinement system that includes a tiered
pressure zone ventilation and high-efficiency particulateair filters. The accident scenarios described for the
No Action Alternative are considered applicableto the LANL New Facility Alternative, with one exception.
Accidents associated with SHEBA are excluded because the SHEBA missions would not be moved to
LANL’s TA-55. The impacts of its proposed relocation to LANL TA-39 are detailed in Section 5.6.3.10.
Certain scenario parameter values applicable to the No Action Alternative, such as leak path factors,
materials at risk, and the corresponding source term, were adjusted in the impacts analysis to reflect
improved safety features of the new structures.

Radiological Impacts—Table 5-15 shows the frequencies and consequences of the postulated set of
accidents for noninvolved worker and the public (maximally exposed offsite individual and the general
population living within 80 kilometers [S0 miles] of the facility). Table 5-16 shows the accident risks,
obtained by multiplying the consequences by the likelihood (frequency per year) that an accident would
occur. Theaccidentslisted inthesetableswere selected from awide spectrum of accidents described inthe
TA-18 BIO (DOE 2001a). The selection process and screening criteria used (see Appendix C) ensure that
the accidentschosen for evaluation in this EI Sbound theimpacts of all reasonably foreseeable accidentsthat
could occur at TA-18 facilities. Consideration has also been given to the possibility of an accident at a
TA-55 collocated facility that could initiate an accident at the new LANL facility. Because of the
underground location of the new LANL facility and distance to any nearby facilities, it was determined that
there were no reasonably foreseeabl e collocated accidents that could affect the new LANL facility. Thus,
in the event that any other accident not evaluated in this EIS were to occur, its impacts on workers and the
public would be expected to be within the range of the impacts evaluated.

The accident with the highest risk to the offsite population (see Table 5-16) is a high-pressure spray fireon
a Comet machine with a plutonium core accident. The increased number of latent cancer fatalitiesin the
offsite population would be 9.1 x 10°® per year (i.e., about 1 chancein 10 million per year of alatent cancer
fatality). The highest risk of alatent cancer fatality to the maximally exposed offsite individual would be
6.1 x 10™ per year (i.e., about 1 chance in 15 hillion per year of alatent cancer fatality). The highest risk
of alatent cancer fatality to a noninvolved worker located at a distance of 100 meters (109 yards) from the
accident would be 1.6 x 10 per year (i.e., about 1 chancein 600 million per year of alatent cancer fatality).
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Hazar dous Chemi cals and Expl osives | mpacts—T here woul d be no hazardous chemical sor expl osives used
or stored at the new TA-55 facilities, other than minor industrial quantities, that would impact workers or
the public under accident conditions.

Table5-15 Accident Frequency and Consequences under the LANL New Facility Alternative

Maximally Exposed
Offsite I ndividual Offsite Population @ Noninvolved Worker
Latent Dose Latent Latent
Frequency Cancer (person- Cancer Cancer
(per year) Dose (rem) | Fatalities® rem) Fatalities® | Dose(rem) Fatalities®
Uncontrolled reactivity insertion in Comet or Planet with a plutonium cor e accident
| 10x10° | 00034 | 17x10° | 289 | 00014 [ 153 | 0.00061

Bare, fully reflected or moderated metal criticality accident
| 10x10* | 12x10™° | 60x10™ | 85x10° | 42x10" [ 26x10° | 10x10%
High-pressure spray fire on Comet machine with a plutonium core

| 10x10° | 012 | 61x10° | 181 | 0091 [ 406 | 00016
Earthquake-induced facility failureswithout fire
[ 20x10* | 000016 | 78x10®° | 016 | 80x10° [ 0064 [ 26x10%

@ Based on a population of 283,571 persons residing within 80 kilometers (50 miles) of the site.
b Increased likelihood of alatent cancer fatality.
¢ Increased number of latent cancer fatalities.

Table5-16 Annual Cancer Risks Dueto Accidentsunder the LANL New Facility Alternative

Maximally Exposed Offsite Noninvolved

Accident Offsite Individual @ Population ¢ Worker 2
Uncontrolled reactivity insertion in Comet or Planet 1.7 x 1012 1.4 x10° 6.1 x 100
with a plutonium core
Bare, fully reflected or moderated metal criticality 6.0 x 108 42 x10% 1.03 x 10
High-pressure spray fire on a Comet machine with a 6.1 x 10t 9.1 x 108 1.6 x 10°
plutonium core
Earthquake-induced facility failures without fire 7.8 x 102 8.0 x 10° 2.6 x 10°

@ Increased risk of alatent cancer fatality.
P Risk of increased number of latent cancer fatalities.
¢ Based on a population of 283,571 persons residing within 80 kilometers (50 miles) of the site.

Involved Worker |mpacts

Approximately 100 workers would be located at the LANL new TA-55 facility. During criticality
experiments, workers would be safely located beyond a prescribed distance from the experiments.

Workersin the vicinity of an accident could be at risk of serious injury or fatality. The impacts from the
uncontrolled reactivity insertion on the Comet or Planet assemblies with a plutonium core provides an
indication of typical worker impacts during accident conditions.

Facility operating procedures prohibit personnel from being in the test facility during remote operation of
the Comet or Planet assemblies. If an accident were to occur during atest run due to improper experiment
setup and/or a combination of operator errors from the control room, the involved workers would bein the
remote-control room and no workers would be present in the test facility. Workers in the remote-control
room would be protected by a combination of heating, ventilating, and air conditioning/high-efficiency
particulate air filtration; shielding; and distance from the immediate impacts of the accident. The remote-
control room engineered safety features and/or protective actions taken by the control-room staff to limit
contamination of the control-room environment would al so protect the involved workers.
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In the event that workers setting up atest in the bay areainitiate an accident, it is anticipated these workers
would be subject to serious injury or fatality as a result of the accident. Since the facility operating
procedures would not prohibit workers from being in adjacent areas during operations, it is anticipated that
workersin the vicinity outside of the bay would receive an estimated dose of lessthan 200 millirem after an
uncontrolled criticality event. (Thisisestimated based on the potential energy released during this accident
in relation to that used to design the shielding requirements.)

Thefacility ventilation systemwould control dispersal of theairborneradiological debrisfrom the accident.
Following initiation of accident/site emergency alarms, workerswould evacuate the areain accordance with
site emergency operating procedures and would not be vulnerable to additional radiological risk of injury.

5.2.11 Environmental Justice
No Action Alternative

No disproportionately high and adverse environmental impacts on minority and low-income popul ations
would occur under the No Action Alternative. This conclusion isaresult of investigationsin this EIS that
determined there were no significant impacts on human health, ecological, cultural, paleontological,
socioeconomic, and other resource areas described in other subsections of Section 5.2

During normal operations at TA-18, up to 110 curies of the noble gas argon-41 could be activated in the
atmosphere. The impacts measured in terms of latent cancer fatalities on the general population would be
small, asindicatedin Table5-8. Subsistence consumption of cropsand wildliferadiologically contaminated
with argon-41 would not be harmful since argon-41 hasahalf-life of 1 hour and 48 minutes and decays into
a stable isotope of potassium that is not harmful to human health in small quantities.

Columns 2 and 3 of Table 5-12 show the radiological risksto the maximally exposed offsite individual and
offsite population, respectively, that could result from postul ated accidentsunder the No Action Alternative.
All of theserisks are at |east four orders of magnitude |ess than one latent cancer fatality. Hence, none of
the postul ated accidents would pose asignificant radiological risk to the public, including minority and low-
income individuals and groups within the population at risk.

TA-18 Upgrade Alter native

Construction Impacts—T here would be no disproportionately high and adverse environmental impacts on
minority and low-income popul ations due to construction under the TA-18 Upgrade Alternative. As stated
in other subsections of Section 5.2, environmental impacts from construction would be small and would not
be expected to extend beyond the LANL site boundary.

Operational Impacts—Environmental impacts on minority and low-income populations due to operations
and accidents under the TA-18 Upgrade Alternative would be the same as described for the No Action
Alternative.

LANL New Facility Alternative
Construction Impacts—T here would be no disproportionately high and adverse environmental impacts on
minority and low-income populations due to construction under the LANL New Facility Alternative. As

stated in other subsections of Section 5.2, environmental impacts from construction would be small and
would not be expected to extend beyond the LANL site boundary.
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Operations Impacts—No disproportionately high and adverse environmental impacts on minority and low-
income popul ations would occur under the LANL New Facility Alternative. Thisconclusionisaresult of
analyses presented in thisEl Sthat determined therewere no significant impacts on human health, ecological,
cultural, paleontological, socioeconomic, and other resource areas described in other subsections of
Section 5.2

During normal operations, approximately 10 curies of the noble gas argon-41 could be activated in the
atmosphere. Theimpacts measured in terms of latent cancer fatalities on the general population would be
small, asindicatedin Table5-10. Additionally, subsistence consumption of cropsandwildliferadiologically
contaminated with argon-41 would not be harmful since argon-41 has a half-life of 1 hour and 48 minutes
and decays into a stable isotope of potassium that is not harmful to human health in small quantities.

Columns 2 and 3 of Table 5-16 show theradiological risksto the maximally exposed offsite individual and
offsite population, respectively, that could result from postulated accidents under the LANL New Facility
Alternative. All of these risks are at least seven orders of magnitude less than one latent cancer fatality.
Hence, none of the postul ated accidents would pose a significant radiological risk to the public, including
minority and low-income individual s and groups within the popul ation at risk.

5.2.12 Waste Management

In accordancewith the Records of Decision for the Final Waste Management Programmatic Environmental
Impact Statement for Managing Treatment, Storage, and Disposal of Radioactive and Hazardous Waste
(Waste Management PEIS) (DOE 1997a), waste could be treated and disposed of onsiteat LANL or at other
DOE sites or commercial facilities. Based on the Record of Decision for hazardous waste published on
August 5, 1998 (63 FR 41810), nonwastewater hazardous waste will continue to be treated and disposed of
at offsitecommercial facilities. Based on the Record of Decision for low-level radioactive waste and mixed
low-level radioactive waste published on February 18, 2000 (65 FR 10061), minimal treatment of low-level
radioactive waste will be performed at al sites, and, to the extent practicable, onsite disposal of low-level
radioactive waste will continue. Hanford and NTS will be made available to all DOE sites for disposal of
low-level radioactive waste. Mixed low-level radioactive waste analyzed in the Waste Management PEIS
will be treated at Hanford, the Idaho National Engineering and Environmental Laboratory (INEEL), the
Oak Ridge Reservation, and the Savannah River Site and will be disposed of at Hanford and NTS.

It is assumed in this EIS that low-level radioactive waste, mixed low-level radioactive waste, hazardous
waste, and nonhazardous waste would be treated, stored, and disposed of in accordance with current and
developing site practices. No high-level radioactive waste or transuranic waste is generated from the
activities conducted at TA-18.

No Action Alternative

Theexpected waste generation ratesat L ANL associated with maintaining the current missionsat TA-18for
the 25-year operating period are compared with LANL’s treatment, storage, and disposal capacities in
Table 5-17. These waste generation rates are consistent with the Expanded Operations Alternative as
described in the LANL SWEIS (DOE 1999b) and associated Record of Decision (64 FR 50797,
September 20, 1999). The impacts on the LANL waste management systems, in terms of managing the
waste, are discussed in this section. Radiological and chemical impacts on workers and the public from
waste management activities areincluded in the public and occupational health and safety impacts provided
in Section 5.2.10.



Chapter 5— Environmental |mpacts

Table5-17 Waste Management I mpacts under the No Action Alternative

Estimated Waste Generation Estimated Waste Generation as a Percent of
for TA-18 Mission Operations Onsite Treatment Onsite Storage Onsite Disposal
Waste Type ? (cubic meters per year) Capacity Capacity Capacity
L ow-Level Radioactive Waste
Liquids 0 0 0 0
Solids 145 Not applicable Not applicable 14
Mixed L ow-L evel Radioactive Waste
Liquids 0 0 0 0
Solids 15 Not applicable 6.4 Not applicable
Hazardous Waste
Liquids 0 0 0 0
Solids 4 Not applicable Not applicable Not applicable
(4,000 kilograms per year)
Nonhazar dous Waste
Sanitary 14,600 18 Not applicable Not applicable
wastewater (40,000 liters per day) °
Solids 0 0 0 0

& Seedefinitionsin Chapter 8.

® The estimated amounts of waste generated annually are compared with the annual site treatment capacities. The estimated total
amounts of waste generated over the assumed 25-year operating period are compared with the site storage and disposal capacities.

¢ Based on the assumption of 212 workers generating 50 gallons per day.

Not applicable (i.e., the mgjority of this waste is not routinely treated, stored, or disposed of on site, or is not held in long-term

storage).

Solid low-level radioactive waste generated from activities conducted at TA-18 would continue to be
characterized and packaged for disposal at the onsitelow-level radioactive waste disposal facility at TA-54,
Area G. About 3,600 cubic meters (4,700 cubic yards) of solid low-level radioactive waste would be
generated over the 25-year operating period of maintaining activities at TA-18. This solid low-level
radioactive waste represents about 1.4 percent of the current disposal capacity of the TA-54 Area G Low-
Level Radioactive Waste Disposal Facility. As previously discussed in Section 4.2.12.2 of thisEIS, as part
of the implementation of the Expanded Operations Alternative (Preferred Alternative in the LANL SWVEIS),
the disposal capacity of the TA-54 AreaG Low-L evel Radioactive Waste Disposal Facility will be expanded
into Zones 4 and 6 at Area G. The impacts of managing this waste at LANL would be minimal.

Mixed low-level radioactive waste generated from activities conducted at TA-18 would continue to be
surveyed and decontaminated on site, if possible. The remaining waste would be stored on site and
transported to acommercia or DOE offsite treatment and disposal facility. Thiswaste would be managed
in accordance with the LANL site treatment plan. About 38 cubic meters (50 cubic yards) of mixed low-
level radioactive waste would be generated over the 25-year operating period of maintaining activities at
TA-18. Thismixed low-level radioactive waste represents about 6.4 percent of the current mixed low-level
radioactive waste storage capacity at LANL. The impacts of managing this waste at LANL would be
minimal.

Hazardous waste generated from activities conducted at TA-18 would continue to be decontaminated or
recycled, if possible. Theremainingwastewould be packaged and shipped to offsite Resource Conservation
and Recovery Act (RCRA)-permitted treatment and disposal facilities. Typically, hazardous waste is not
heldinlong-termstorageat LANL. Theannual estimate of 4,000 kilograms (8,800 pounds) represents about
0.46 percent of the annual hazardous waste generation rate—860,000 kilograms (1,900,000 pounds) per
year—for the entire LANL site. The impacts of managing this waste at LANL would be minimal.
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Sanitary wastewater generated asaresult of maintaining activitiesat TA-18 would continueto be sent to the
Sanitary Wastewater Systems Consolidation Plant at TA-46. About 14,600 cubic meters (19,000 cubic
yards) per year of sanitary wastewater would be generated from maintaining activities at TA-18. This
sanitary wastewater would represent about 1.8 percent of the 2.27 million-liter-per-day design capacity of
the Sanitary Wastewater Systems Consolidation Plant.

TA-18 Upgrade Alternative

Construction Impacts—As previously discussed in Section 4.2.12.1 of this EIS, potential release sites at
TA-18 have beeninvestigated and characterized. Most of the potential rel ease sites have been recommended
for no further action, following site characterization. Several potential release sites have undergone either
interim or final remediation to remove contaminants and decrease the potential for future releases and
migration off site. If it isdetermined that any potential release sites requiring remediation extend into the
construction area, further actions, including appropriate documentation, would be completed under the
environmental restoration program and in accordance with LANL’s Hazardous Waste Facility Permit.
Therefore, potential wastegenerated fromsuch remediation activitiesisnot includedinthe TA-18 Relocation
ElSanalyses.

Only hazardous and nonhazardous waste types are expected to be generated from the construction activities
to modify TA-18 as described under the TA-18 Upgrade Alternative. No radioactive waste is expected to
be generated. The impacts on the LANL waste management systems, in terms of managing the waste, are
discussed in this section. Radiologica and chemical impacts on workers and the public from waste
management activities are included in the public and occupational health and safety impacts provided in
Section 5.2.10.

Hazardous waste generated from construction activities to modify TA-18 would be decontaminated or
recycled, if possible. The remaining waste would be packaged and shipped to off site RCRA-permitted
treatment and disposal facilities. Typicaly, hazardous waste is not held in long-term storage at LANL.
About 4,300 kilograms (9,500 pounds) of hazardous waste would be generated (LANL 2001a). Thiswaste
represents about 0.5 percent of the annual hazardous waste generation rate for the entire LANL site—
860,600 kilograms (1,900,000 pounds) per year. The impacts of managing this waste at LANL would be
minimal.

Solid nonhazardous waste generated from construction activities to modify TA-18 would be disposed of at
the Los Alamos County Landfill located at LANL or its replacement facility offsite. Approximately
790 cubic meters (1,030 cubic yards) of solid nonhazardouswaste, primarily steel, concrete, and other waste,
would be generated from the construction activities (LANL 2001a). Thiswaste represents about 14 percent
of the current annual solid nonhazardouswaste generation ratesat LANL—5,453 cubic meters (7,100 cubic
yards) per year. The impacts of managing this waste at LANL would be minimal.

Sanitary wastewater generated asaresult of construction activitiesto modify TA-18 would bemanaged using
portable toilet systems.

Operations Impacts—The impacts of managing waste associated with the operations of TA-18 under the
TA-18 Upgrade Alternative would be the same as for the No Action Alternative. This is because waste
generation during operations would not be affected by the proposed modifications to the facility, and,
therefore, the same types and volumes of waste would be generated.
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LANL New Facility Alternative

Construction Impacts—As previously discussed in Section 4.2.12.1 of this EIS, based on a review by
LANL’sEnvironmental Restoration Project, the boundary of Potential Release Site 48-001 overlapsasmall
areain the corner of the proposed relocation site at TA-55. This area of overlap involves possible surface
soil contamination from TA-48 stack emissions. Before construction activities would begin in TA-55,
LANL’s Environmental Restoration Project would perform a radiological survey of the area inside the
Potential Release Site 48-001 and the area of overlap into TA-55. The purpose of the survey would be to
determine whether the Potential Release Site 48-001 extends into the construction area. Based on these
survey results, if it is determined that the potential release site extends into the construction area, further
actions, including appropriate documentation, would be completed under the environmental restoration
program and in accordance with LANL’s Hazardous Waste Facility Permit. Therefore, potential waste
generated from such remediation activitiesis not included in the TA-18 Relocation EIS analyses.

Only nonhazardous waste is expected to be generated from the construction activitiesto relocate the TA-18
capabilities and materials to new buildings at TA-55 within LANL. No radioactive or hazardous waste is
expected to be generated. Theimpacts on the LANL waste management systems, in terms of managing the
waste, are discussed in this section. Radiological and chemical impacts on workers and the public from
waste management activities areincluded in the public and occupational health and safety impacts provided
in Section 5.2.10.

Solid nonhazardous waste generated from construction activities associated with the new building would be
disposed of at the Los Alamos County Landfill located at LANL or its replacement facility off site.
Approximately 83 cubic meters (108 cubic yards) of solid honhazardous waste, consisting primarily of
gypsum board, wood scraps, scrap metals, and concrete, would be generated from the construction activities
(LANL 2001a). This waste represents about 1.5 percent of the current annual solid nonhazardous waste
generation rates at LANL— 5,453 cubic meters (4,200 cubic yards) per year. Theimpacts of managing this
waste at LANL would be minimal.

Sanitary wastewater generated as aresult of construction activities would be managed using portable toilet
systems.

Operations Impacts—The impacts of managing waste associated with operations under the LANL New
Facility Alternative are assumed to be the same as for the No Action Alternative. Thisis because waste
generation during operationswould not be affected by the relocation of these activitiesto new facilities, and
therefore, the same types and volumes of waste would be generated.

5.2.13 Transportation Impacts

Under the TA-18 Upgrade and the LANL New Facility Alternatives, all radioactive and special nuclear
material (SNM) shipmentswould be conducted withinthe LANL site. Movement distanceswould vary from
building to building to intrasite moves of several kilometers. Movement of materials would be over short
distances on DOE-controlled roads. DOE proceduresand U.S. Nuclear Regulatory Commission regul ations
would not require the use of a certified Type B casks within DOE sites. However, DOE proceduresrequire
closing the roads and stopping traffic for shipment of material (fissile or SNM) in noncertified packages.
Shipment using certified packages, smaller quantities of radioactive materials and SNM, or depleted or
natural uranium shielding, could be performed while site roads are open. For the open-road operations, no
incident-free public risk analysis was conducted because the public would receive no measurabl e exposure
toradiological materials. For the TA-18 Upgrade Alternative, the dose to site workers would be the result
of miscellaneous SNM movement to support facility upgrades. For the LANL New Facility Alternative, the
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radiological doseto site workers would include exposure during packaging and loading of SNM and other
related materials at TA-18, transport to TA-55, and unloading and unpacking at TA-55. The dose to site
workers under the TA-18 Upgrade Alternative would be about 0.25 person-rem, which correspondsto less
than 0.0001 latent cancer fatalities. The dose to site workers under the LANL New Facility Alternative
would be 2.3 person-rem, which correspondsto 0.0009 | atent cancer fatalities. Dose estimates are described
in Appendix D, Section D.7.9. Accident analyses are not necessary because potential accidents during the
movement would be bounded in frequency and consequence by facility accidents, presented in
Section 5.2.10.2. Once atransportation packageis closed for low-speed movement to anearby facility, the
likelihood and consequence of any foreseeable accident were considered to be very small and were not
guantified. The doseto site workersfrom transporting SHEBA and related materialsto TA-39 is described
in Section 5.6.3.13.

5.2.14 Cumulative Impacts

As previously discussed, impacts associated with the Expanded Operations Alternative presented in the
LANL SWEISprovidethebasisfor theNo Action Alternativeimpacts presentedinthisTA-18 Relocation EIS.
The No Action Alternative, in turn, provides the baseline from which incremental effects of the proposed
action at LANL are measured. The projected incremental environmental impacts of implementing the
proposed actions at LANL were added to the environmental impacts of other present and reasonably
foreseeable future actions at or near LANL to obtain cumulative site impacts under normal operations.

Most of the ongoing and reasonably foreseeable future actions planned for LANL have already been
addressed in the LANL SWEIS and are included in the No Action Alternative presented in Section 5.2.
Reasonably foreseeabl e future actions addressed in the LANL SWEISinclude expansion of the TA-54/Area
G low-level radioactivewaste disposal areaand enhancement of plutonium pit manufacturing. Impactsfrom
other reasonably foreseeable future actions at LANL include those presented in the LANL SAVEIS and the
Atlas Relocation and Operation at the Nevada Test Ste (DOE 2001c), which are described along with other
relevant National Environmental Policy Act (NEPA) reviewsin Sections1.4.1.6 and 1.4.1.14, respectively.
The proposed action for the relocation of Atlasto NTS involves the disassembly of the Atlas Facility and
machine at LANL and transport to NTS. The contribution to cumulative impacts from the disassembly of
the Atlas Facility at LANL is expected to be negligible. Impacts from these actions were factored into
estimates of total cumulative impacts, where possible, for the potentially affected resource areas presented
in this section.

Cumulative transportation impacts were determined by analyzing the impacts along the various routes used
to transport the material s associated with rel ocated TA-18 activities over the 25-year operating period. The
methodology for assessing cumulative impactsis presented in Appendix F.

In this section, cumulative siteimpacts are presented only for those“ resources’ at asitethat reasonably may
be expected to be affected by the proposed action. Theseinclude electrical consumption, water usage, air
quality, waste management, and public and occupational health and safety. This section also includes the
cumul ative impacts associated with intersite transportation.

Resour ce Requirement Impacts—As previously discussed in Section 5.2.2, site electrical capacity in terms
of electric peak |oad and the avail able site water capacity could be exceeded in thefuture evenin the absence
of any new demandsassociated with TA-18 rel ocation activities. Thispotential existsbased onthe projected
infrastructure requirements to implement the LANL SWEIS Expanded Operations Alternative and the
forecasted demands of other non-LANL users. Should these projections be fully realized over the 25-year
timeframeanalyzed inthisdocument, LANL could cumulatively require 121 percent of the current peak load
capacity, 97 percent of itstotal availableelectrical capacity, and 141 percent of the avail able water capacity.
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Thus, additional peak load and water supply capacity would be needed. As a worst-case alternative,
implementation of theLANL New Facility Alternative under thisscenariowould account for about 2 percent
of both the site’ suse of electric peak load and total electrical capacity, with no expected net increasein water
use. Noinfrastructure capacity constraints are anticipated in the near term, as LANL operational demands
todateonkey infrastructureresources, including el ectricity and water, have been well below projected levels
and well within site capacities. Any potential shortfalls in available capacity would be addressed as
increased site requirements are realized.

Air Quality Impacts—Cumulative impacts on air quality at LANL would be the same as discussed in the
LANL SWEIS except that during the annual 24-hour testing of the emergency diesel generator, elevated
concentrations of nitrogen dioxide may occur along Pajarito Road. Since the 24-hour nitrogen dioxide
standard value can be exceeded once per year, one day of testing would not be expected to result in an
exceedanceof thestandard, even under the conservative modeling assumptions used i n eval uating theimpact
of these generators. Assuch, LANL would continue to bein compliance with all Federal and state ambient
air quality standards. The contribution to cumulative air quality impacts from the disassembly of the Atlas
Facility at LANL is expected to be minor.

Public and Occupational Health and Safety — Normal Oper ations I mpacts—Cumulative impacts in terms
of radiation exposureto the public and workersat LANL would bewithinthelevel of impactsforecast under
the Expanded Operations Alternative described inthe LANL SAVEIS. The contribution to cumulative public
and occupational health and safety impacts from the disassembly of the Atlas Facility at LANL is expected
to beminor. Therewould be no increase expected in the number of latent cancer fatalitiesin the population
from site operations if TA-18 operations were to occur at LANL. The dose limits for individual members
of the public are given in DOE Order 5400.5. As discussed in that order, the dose limit from airborne
emissionsis 10 millirem per year, as required by the Clean Air Act; the dose limit from drinking water is
4 millirem per year, as required by the Safe Drinking Water Act; and the dose limit from all pathways
combined is 100 millirem per year. Therefore, the dose to the maximally exposed offsite individual would
be expected to remain well within the regulatory limits. Onsite workers would not be expected to have any
increase in the number of latent cancer fatalities due to radiation from TA-18 operations over the 25-year
operating period.

Waste Management |mpacts—Cumulative amounts of waste generated at LANL from TA-18 operations
would remain within the level of impacts forecast under the Expanded Operations Alternative described in
the LANL SAVEIS. In addition, the refurbishment of criticality machines associated with the relocation of
TA-18 missionswould generate less than 6.4 metric tons (7 tons), or about 1.5 cubic meters (2 cubic yards),
of low-level radioactive and mixed low-level radioactive waste. This one-time generation of waste would
consist of old electrical racks, hydraulic systems, control cartridges, and machine stands that would be
replaced by new components as part of TA-18 mission relocation activities. It is unlikely that this
refurbishment would be a major impact on waste management at LANL because sufficient capacity exists
to manage the sitewaste. The contribution to cumulative waste management impacts from the disassembly
of the Atlas Facility at LANL is expected to be minor.

Transportation Impacts—The cumulative impacts from transportation associated with the relocation of
TA-18 operational capabilities and materials are identified in Appendix D. Because likely transportation
routescross many states, cumul ativeimpactsare compared on anational basis. Under theLANL alternatives
assessed in this TA-18 Relocation EIS, occupationa radiation exposure to transportation workers and
exposure to the public are estimated to represent less than 0.01 percent of the cumulative exposures from
nationwide transportation (DOE 2002). No additional traffic fatality is expected; the incremental increase
in traffic fatalities would be less than 0.0001 percent per year.
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5.3 SNL/NM ALTERNATIVE

Section 5.3 discusses the environmental impacts associated with the relocation of the TA-18 operational
capabilities and materialsto the SNL/NM site. Asdiscussed in Section 3.3.4, the rel ocation would involve
only security Category /11 activities. The environmental impacts associated with the relocation of SHEBA
activities and other security Category I11/1V activities are discussed separately in Section 5.6.

Under the SNL/NM Alternative, the TA-18 operational capabilities and materials associated with security
Category I/11 activities would be relocated to a new facility building to be constructed at SNL/NM. The
alternative a so involves internal modifications and upgrades of existing buildings at SNL/NM to support
the security Category I/11 activities (see Section 3.3.4). The Expanded Operations Alternative presented in
the Sandia National Laboratories/New Mexico Final Ste-Wide Environmental |mpact Statement (SNL/NM
SWEILS) (DOE 1999d) provides the baseline from which incrementa effects of the proposed action at
SNL/NM are measured.

5.3.1 Land Resources
5311 LandUse

Construction Impacts—Under this alternative, approximately 1.8 hectares (4.5 acres) of land would be
disturbed by construction of a new underground facility at TA-V. The building could be constructed
southeast or southwest of the Sandia Pulsed Reactor Building. Both locations would require the relocation
of thecurrent TA-V Perimeter Intrusion Detection and Assessment System (PIDAS). Realigningthe PIDAS
would enclose up to 5 additional hectares (12.4 acres) of TA-V within the security fence. In addition,
10 existing aboveground buildings would be modified or renovated to meet TA-18 rel ocation requirements.
Construction of new buildingsand modification or renovation of existing buildingswoul d becompatiblewith
current land use within TA-V.

Operations Impacts—Operations of a new underground facility and modified existing buildings would be
compatible with current activities at TA-V. Thus, there would be no impact on land use during the
operational phase of the proposed action.

5.3.1.2 Visual Resources

Construction Impacts—Activities related to the construction of a new underground facility for TA-18
missions would result in a change to the visual appearance of TA-V due to the presence of construction
equipment and possibly increased dust. These changeswould betemporary and, dueto theisolated location
of TA-V, likely would not be noticeable from areas off Kirtland Air Force Base (KAFB). Most changesto
the 10 existing buildings also required to support TA-18 operations would be internal with only minor
external changes.

Operations Impacts—Once operational, anew underground facility building would be covered with soil and
revegetated with grasses, and modificationsto the 10 buildings required to support TA-18 operationswould
resultin little changein the appearance of thearea. Thus, the current Class|V Bureau of Land Management
Visual Resource Management rating of TA-V would not change and there would be no impact on visual
resources a the site.
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5.3.2 Sitelnfrastructure

Construction Impacts—The projected demands on key site infrastructure resources associated with site
construction under this alternative on an annualized basis are presented in Table 5-18. Existing KAFB
infrastructure would easily be capabl e of supporting the construction requirementsfor the new underground
facility and modificationstoexistingfacilitiesat SNL/NM proposed under thisal ternativewithout exceeding
site capacities. Although gasoline and diesel fuel would be required to operate construction vehicles,
generators, and other construction equipment, fuel would be procured from offsite sources and, therefore,
would not be alimited resource. Impacts on thelocal transportation network are expected to be negligible.

Table 5-18 Annual SiteInfrastructure Requirementsfor Facility Construction
under the SNL/NM Alternative

SNL/NM Alternative
Available Percent of Available
Resource Site Capacity @ Requirement Site Capacity

Electricity

Energy (megawatt-hours per year) 596,000.00 128 0.02

Peak load (megawatts) 56 0.13 0.2
Fuel

Natural gas (cubic meters per year) 29,400,000.00 0 0

Gasoline and diesel fuel (liters per year) Not limited Negligible Negligible
Water (liters per year) 3,200,000,000.00 17,000,000.00 0.5

& Capacity minus the current site requirements, a calculation based on the data provided in Table 4-19, TA-18 Relocation EIS.

® Not limited due to offsite procurement.
Sources. Table 4-19, TA-18 Relocation EIS; SNL/NM 2001b.

Operations | mpacts—Resources heeded to support operations under the SNL/NM Alternative are presented
in Table5-19. Itisprojected that existing KAFB and SNL/NM infrastructure resources would be adequate
to support proposed mission activities over 25 years. In general, infrastructure requirements under this
aternative would approximate those of the LANL New Facility Alternative.

Table 5-19 Annual SiteInfrastructure Requirementsfor Facility Operations
under the SNL/NM Alternative

SNL/NM Alternative
Available Percent of Available
Resource Site Capacity @ Requirement Site Capacity

Electricity

Energy (megawatt-hours per year) 596,000 21,000 35

Peak load (megawatts) 56 3 54
Fuel

Natural gas (cubic meters per year) 29,400,000 Negligible Negligible

Liquid fuels (liters per year) Not limited Negligible Negligible

Coal (metric tons per year) Not applicable 0 Not applicable
Water (liters per year) 3,200,000,000 6,900,000 0.2

& Capacity minus the current site requirements, a calculation based on the data provided in Table 4-19, TA-18 Relocation EIS.

® Not limited due to offsite procurement.
Sources; Table 4-19, TA-18 Relocation EIS, SNL/NM 2001b.
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5.3.3 Air Quality
5.3.3.1 Nonradiological Releases

Construction | mpacts—Construction of new buildingsand modification of existing buildingsat TA-V would
result in an increase in air quality impacts from construction equipment, trucks, and employee vehicles.
Criteriapollutant concentrationsfor construction weremodel ed and compared to themost stringent standards
(see Table5-20). Themaximum ground-level concentrationsthat would result from construction would be
well below the ambient air quality standards. The maximum concentrations would occur at the SNL/NM
site boundary west-northwest of TA-V. Modeling of construction air quality considered particulate
emissions from activity in aconstruction area of 1.8 hectares (4.5 acres) for security Category I/11 activities
and emissions from various earthmoving and materials-handling equipment.

Table 520 Nonradiological Air Quality Concentrations at the Site Boundary under the SNL/NM
Alternative — Construction

Most Stringent Standard or Maximum Incremental
Guideline Concentration
Averaging Period (micrograms per cubic meter) @ (micrograms per cubic meter)

Carbon monoxide 8 Hours 8,280 3.77
1 Hour 12,500 30.2
Nitrogen dioxide Annual 78.1 0.003
24 Hours 156 343
PM Annua 50 0.055
24 Hours 150 4.82

Sulfur dioxide Annua 435 less than 0.001
24 Hours 217 0.469
3 Hours 1,090 3.75
Total suspended particulates Annual 60 0.11
24 Hours 150 9.31

PM,, = particulate matter less than or equal to 10 micronsin diameter.

& The more stringent of the Federal and state standards is presented if both exist for the averaging period. The National Ambient
Air Quality Standards (40 CFR 50), other than those for ozone, particulate matter, lead, and those based on annual averages, are
not to be exceeded more than once per year. The annua arithmetic mean PM ,, standard is attained when the expected annual
arithmetic mean concentration is less than or equal to the standard. Standards and monitored values for pollutants other than
particulate matter arestated in partsper million. Thesevalueshave been converted to microgramsper cubic meter with appropriate
correctionsfor temperature (21 °C [70 °F]) and pressure (elevation 1,600 meters [5,400 feet]), following New Mexico dispersion
modeling guidelines (revised 1998) (NMAQB 1998).

The concentrationswere analyzed at | ocationsto which the public hasaccess—the site boundary, nearby sensitiveareas, and onsite
military housing.

Sources: 40 CFR 50, DOE 1999d, SNL/NM 2001b.

Operations Impacts—Under the SNL/NM Alternative, small quantities of criteria and toxic air pollutants
would be generated from the operation of the emergency diesel generators and other activities. The
emissions from the generators would be independent of the activities being performed at TA-V, since they
result primarily fromperiodictesting. Table5-21 summarizestheconcentrationsof criteriapollutantsfrom
operation of the diesel generators. The concentrations are compared to their corresponding ambient air
quality standards. The maximum concentrations that would result from operations would occur along the
SNL/NM boundary to the west-northwest to southwest. No major change in emissions or air pollutant
concentrations is expected under this alternative. Therefore, a Prevention of Significant Deterioration
increment analysisisnot required (see Appendix F, Section F.3.1). SNL/NM islocated in an attainment area
for criteriaair pollutants and amaintenance areafor carbon monoxide. Sincethe areaisamaintenance area
for carbon monoxide and emissions of carbon monoxide are bel ow the applicability level of 91 metric tons
(100 tons) per year for maintenance areas, no conformity analysis is required (see Appendix F,
Section F.3.2).
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Table5-21 Nonradiological Air Quality Concentrations at the Site Boundary
under the SNL/NM Alter native — Oper ations

Most Stringent Standard or Maximum Incremental
Guideline Concentration
Averaging Period (micrograms per cubic meter) @ | (micrograms per cubic meter) ®

Carbon monoxide 8 Hours 8,280 1.23
1 Hour 12,500 9.59

Nitrogen dioxide Annual 78.1 less than 0.001
24 Hours 156 222

PM o Annual 50 less than 0.001
24 Hours 150 0.158

Sulfur dioxide Annua 435 less than 0.001
24 Hours 217 0.147

3 Hours 1,090 1.0

Total suspended particulates Annual 60 less than 0.001

24 Hours 150 0.158

PM 10 = particulate matter less than or equal to 10 micronsin diameter.

& Themore stringent of the Federal and state standardsispresented if both exist for the averaging period. The National Air Ambient
Air Quality Standards (40 CFR 50), other than those for ozone, particulate matter, lead, and those based on annual averages, are
not to be exceeded more than once per year. The annual arithmetic mean PM, standard is attained when the expected annual
arithmetic mean concentration is less than or equal to the standard. Standards and monitored values for pollutants other than
particulate matter are stated in parts per million. Theseval ueshavebeen converted to microgramsper cubic meter with appropriate
correctionsfor temperature (21 °C [70 °F]) and pressure (el evation 1,600 meters[5,400 feet]), following New Mexico dispersion
modeling guidelines (revised 1998) (NMAQB 1998).

The concentrationswere analyzed at | ocationsto which the public hasaccess—thesiteboundary, nearby sensitive areas, and onsite
military housing.

Sources. 40 CFR 50, DOE 1999d, SNL/NM 2001b.

5.3.3.2 Radiological Releases

Construction Impacts—While no radiological rel eases to the environment are expected in association with
construction activities at TA-V, the potential exists for contaminated soils and possibly other mediato be
disturbed during excavation and other site activities. Prior to commencing ground disturbance, DOE would
survey potentially affected areas to determine the extent and nature of any contamination and would be
required to remediate any contamination in accordance with procedures established under SNL/NM’s
environmental restoration program.

Operations Impacts—Approximately 10 curies per year of argon-41 would be released from the rel ocated
TA-18 operationa capabilities and materials at SNL/NM (see Section 3.2.1). There would be no other
radiological releasesfrom the rel ocated mission activities. Impactsfromradiological releases are described
in Section 5.3.10.1.

5.3.4 Noise

Construction Impacts—Construction of new buildings and modification of buildings at SNL/NM’s TA-V
would result in some temporary increase in noise levels near the area from construction egquipment and
activities. Some disturbance of wildlife near the area may occur as a result of operation of construction
equipment. There would be no change in noise impacts on the public as aresult of construction activities,
except for asmall increasein traffic noise level sfrom construction employees and material shipmentsalong
routes|eading to SNL/NM. Noise sources associated with construction at TA-V are not expected to include
loud impulsive sources such as blasting.

Operations Impacts—Noise impacts from operations of new buildings at TA-V are expected to be similar
tothesefromexisting operationsat TA-V. Althoughtherewould beasmall increaseintraffic and equipment
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noise (e.g., heating and cooling systems, generators, etc.) near the area, there would belittle changein noise
impacts on wildlife and little increase in noise impacts on the public outside of SNL/NM as a result of
moving security Category I/11 activitiesto SNL/NM.

5.3.5 Geology and Soils

Construction I mpacts—Construction activitiesunder the SNL/NM Alternative are expected to disturb atotal
of approximately 1.8 hectares (4.5 acres) of currently vacant land located just southeast or southwest of the
Sandia Pulsed Reactor Facility within TA-V. Aside from additional renovations of existing structures, this
disturbance would be associated with the construction of a new underground facility building, with the
facility size and total land disturbance approximating that associated with the LANL New Facility
Alternative. Although aggregate and other geologic resources (e.g., sand) would be required to support
construction activities at TA-V, these resources are abundant throughout the Albuguerque-Belen Basin.
Also, ashblasting should not be necessary dueto the rel ativel y unconsolidated nature of the subsurface strata,
and becausetheland areato be disturbed isrel atively small, theimpact on geologic and soil resourceswould
berelatively minor overall. A sitesurvey and foundation study would be conducted as necessary to confirm
site geologic characteristics for facility engineering purposes. The potential also exists for contaminated
soils and possibly other media to be encountered during excavation and other site activities. Prior to
commencing ground disturbance, DOE would survey potentially affected areas to determine the extent and
nature of any contaminated media and remediation required in accordance with the procedures established
under the site’ s environmental restoration program.

Asdiscussed in Section 4.3.5, KAFB and SNL/NM arelocated in aregion with relatively moderate to high
seismicity. Ground shaking of Modified Mercalli Intensity V1 (see Appendix F, Table F-6) associated with
postul ated earthquakes is possible and supported by the historical record for the region. Modified Mercalli
Intensity VII ground shaking would be expected to affect primarily the integrity of inadequately designed
or nonreinforced structures, but damage to properly or specially designed or upgraded facilities would not
be expected. Although mapped faults cross KAFB just to the east of TA-V, none are currently considered
capable. The potential for other large-scale geologic hazards to affect TA-V facilitiesis also low.

Asstated in DOE Order 420.1, DOE isrequired to ensure that nuclear and nonnuclear facilities be designed,
constructed, and operated so that workers, the public, and the environment are protected from the adverse
impacts of natural phenomena hazards, including earthquakes.

Operations I mpacts—The operations of the new and modified buildings under this alternative would not be
expected to result in impacts on geol ogic and soil resourcesat SNL/NM. As discussed above, the proposed
new underground facility building and renovated buildings would be eval uated, designed, and constructed
in accordance with DOE Order 420.1 and sited to minimize the risk from geologic hazards. Thus, site
geologic conditions would not likely affect the facilities.

5.3.6 Water Resources
5.3.6.1 Surface Water

Construction I mpacts—Surface water would not be used to support the construction of the new underground
facility building or renovations of existing buildings at SNL/NM’s TA-V. Groundwater is the source of
water at SNL/NM. Thereareno natural surfacewater drainagesinthevicinity of TA-V, although adrainage
ditch conveys storm-water runoff to Arroyo del Coyote located just to the northeast of TA-V. Thisarroyo
isnot perennial andisnot aviablesourceof surfacewater. Therefore, therewould be no construction impact
on surfacewater availability. Sanitary wastewater would be generated by construction personnel. Asplans
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include the use of portable toilets, there would be no onsite discharge of sanitary wastewater and no impact
on surface waters. Waste generation and management activities are detailed in Section 5.3.12.

Storm-water runoff from construction areas could potentially impact downstream surface water quality,
especialy if points of disturbance or construction lay-down areas are located in proximity to storm drains
or collector ditchesleading to Arroyo del Coyote. However, effects on runoff quality likely would be very
localized and of short duration. Appropriate soil erosion and sediment control measures (e.g., sediment
fences, stacked haybales, mulching disturbed areas, etc.) and spill prevention practices would be employed
during construction to minimize suspended sediment and material transport and potential water quality
impacts. TA-V isnot in an area proneto flooding.

Operations Impacts—No impacts on surface water resources are expected as aresult of operationsat TA-V
under this aternative. No surface water would be used to support facility activities and there would be no
direct discharge of sanitary or industrial effluent to surfacewaters. Sanitary wastewater would be generated
as a result of facility operations stemming from facility staff use of lavatory, shower, and break-room
facilities, and from miscellaneous potable and sanitary uses. Nevertheless, it isplanned that thiswastewater
would be collected and conveyed to existing wastewater treatment facilities. In addition, no industrial or
other NPDES-regulated discharges to surface waters are anticipated. Waste generation and management
activitiesaredetailed in Section 5.3.12. Overall, operational impactson site surfacewatersand downstream
water quality would be expected to be negligible.

5.3.6.2 Groundwater

Construction Impacts—Water would be required during construction for such uses as dust control and soil
compaction, washing and flushing activities, and to meet the potable and sanitary needs of construction
employees. Water use by construction personnel would be greatly reduced over that normally required by
the proposed use of portabletoilets. In addition, concrete and the water required for concrete mixing would
likely be procured off site. As a result, it is estimated that construction activities would require
approximately 17 millionliters (4.5 million gallons) of groundwater on an annualized basi s (see Table 5-18)
to support new facility construction and renovationsto existing facilities. Itiscurrently anticipated that this
water would be derived from the KAFB groundwater distribution system serving SNL/NM viaatemporary
service connection or trucked to the point of use, especially during the early stages of construction. The
relatively small volume of groundwater required during the period of construction compared to site
availability and historic usageindicatesthat construction withdrawal s should not have an additional impact
onregional groundwater levelsor availability. Excavation associated with construction of the underground
SNM facility building would not be expected to affect groundwater quality or flow, as the depth of
groundwater isgenerally greater than 100 meters (330 feet). Thus, construction dewatering is not expected
to be required.

There would be no onsite discharge of wastewater to the surface or subsurface, and appropriate spill
prevention controls, countermeasures, and procedures would be employed to minimize the chance for
petroleum, oils, lubricants, and other materials used during construction to be released to the surface or
subsurface and to ensure that waste materials are properly disposed of. Waste generation and management
activities are detailed in Section 5.3.12. In general, no impact on groundwater availability or quality is
anticipated.

Operations Impacts—Facilities housing the relocated TA-18 operations at TA-V under the SNL/NM
Alternative would use groundwater primarily to meet the potable and sanitary needs of facility support
personnel aswell asfor miscellaneous building mechanical uses. It isestimated that about 6.9 million liters
(1.8 million gallons) of water would be required annually for facility operations. Asthisdemand would be
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a small fraction of existing KAFB usage and would not exceed site availability (see Table 5-19), no
additional measurable impact on regional groundwater levels or availability would be anticipated.

Nosanitary or industrial effluent would bedirectly discharged to the surface or subsurface. Wastegeneration
and management activities are detailed in Section 5.3.12. Thus, no operational impacts on groundwater
quality would be expected.

5.3.7 Ecological Resources
5.3.7.1 Terrestrial Resources

Construction Impacts—Under this aternative, approximately 1.8 hectares (4.5 acres) of land would be
disturbed by construction of the new underground facility building. The building could be constructed
southeast or southwest of the Sandia Pulsed Reactor Building. Both locationswould require the relocation
of the current TA-V PIDAS. Realigning the PIDAS would enclose up to 5 additional hectares (12.4 acres)
of TA-V within the security fence. The area on which the facility building would be constructed is covered
by grassland; however, grasslands are common on KAFB, and the arealost represents asmall percentage of
this habitat type present within the immediate area or on KAFB as awhole.

Wildlife using the site proposed for a new underground facility would belost or displaced by construction.
Wildlife so affected would primarily include species common to grasslands, but would a so include animals
found within the disturbed portions of TA-V, such as the European starling, house sparrow, and small
mammals. Once the new underground facility is complete, it would be covered with earth and revegetated
with grasses. Thus, a portion of the area would be available to some of the same species displaced by
construction. Noise associated with earthmoving activities and construction could cause temporary
disturbanceto wildlife found in areas adjacent to the construction site; however, such disturbance would be
temporary. Sinceall activitieswoul d take placewithinadefined construction zone, direct human disturbance
towildlifeand wildlife habitat outside of that zone, such as might be caused by the movement of equipment,
would not occur.

Operations Impacts—Operations of facilities associated with relocated TA-18 operations would not be
expected toimpact either wildlifeor wildlife habitat at SNL/NM because rel ocated TA-18 operationswould
not produce emissions or effluent of quality or at levels that would likely affect wildlife.

5.3.7.2 Wetlands

Construction and Operations Impacts—Since there are no wetlands located within or adjacent to TA-V,
construction and operations of the new underground facility would not impact this resource. For the same
reason, modification or renovation of the 10 existing buildings at TA-V also would not have an impact on
wetlands.

5.3.7.3 Aquatic Resour ces

Construction and Oper ations | mpacts—Since there are no aguatic resources located within or immediately
adjacent to TA-V, construction and operations of anew underground facility building would not impact this
resource. For the same reason, modification or renovation of the 10 existing buildingsat TA-V aso would
not have an impact on aquatic resources. Normal erosion and sediment control measures would be
implemented during both construction and operations, thus preventing uncontrolled runoff from leaving the
site and impacting more distant aquatic systems.
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5.3.7.4 Threatened and Endangered Species

Construction and Operations Impacts—Under the SNL/NM Alternative, there would be no impacts on
threatened and endangered speciesat TA-V from construction because no threatened or endangered species
occur within the region of influence. Operations impacts would not impact threatened and endangered
speci es becauserel ocated TA-18 operationswoul d not produce emissions or effluent of aquality or at levels
that would likely affect these species.

5.3.8 Cultural and Paleontological Resour ces
5.3.8.1 Prehistoric Resources

Construction and Operations Impacts—TA-V has been completely inventoried for prehistoric sites (see
Section 4.3.8.1) and none have been found. Thus, it isunlikely that these resources would be impacted by
construction and operations of the new underground facility building and modification or renovation of the
10 buildings required to support TA-18 operations. Nevertheless, prior to construction, a cultural resource
survey of areas to be disturbed would be conducted and site mitigations would be applied, if needed. If
prehistoricresourceswerediscovered during construction, all work potentially affecting theresourceswould
stop. Thiswork stoppagewould befollowed by investigations by qualified cultural resource specialists; any
coordination necessary with the State Historic Preservation Office; and development and implementation
of measures to salvage these resources.

5.3.8.2 Historic Resources

Construction and Operations Impacts—Asisthe case for prehistoric resources, TA-V has been completely
inventoried for historic sites (see Section 4.3.8.2), with negative results. Assessmentsof buildingsat TA-V
for inclusion in the National Register of Historic Places have not been made, since structures located there
are less than 50 years old. Thus, impacts on historic structures at TA-V would not be expected under this
aternative.

5.3.8.3 Native American Resources

Construction and Oper ationsImpacts—Traditional cultural propertieshavenot beenidentifiedwithin TA-V
(nor on KAFB asawhole), nor have any prehistoric or historic resources rel ated to Native Americans been
discovered within the site (see Sections 4.3.8.1 and 4.3.8.2). Thus, impacts on Native American resources
resulting from the relocation of TA-18 operations at TA-V would not be expected. However, as noted in
Section 5.3.8.1, if any such resources were |ocated during construction, work would stop while appropriate
action was taken.

5.3.8.4 Paleontological Resources

Construction and Oper ations I mpacts—Palentol ogical resources would not be affected by construction or
operations of relocated TA-18 operational capabilitiesand materialsat TA-V, since such resources have not
been found in the area.

5.3.9 Socioeconomics

Construction Impacts—Construction of a new underground facility building and modifications to existing

buildings at TA-V would require a peak construction employment level of 300 workers. This level of
employment would generate about 1,149 indirect jobs in the region around SNL/NM. The potentia total
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employment increase of 1,449 direct and indirect jobs represents an approximate 0.4 percent increasein the
workforce and would occur only over the 16 months of construction. It would have no noticeableimpact on
the socioeconomic conditions of the region of influence.

Operations Impacts—Relocation of TA-18 operational capabilities and materials associated with security
Category /1l activities to SNL/NM could result in the permanent relocation or hiring of approximately
20 new employees and asmall reduction in employment levelsat LANL. Thislevel of employment would
generate about 77 indirect jobsin the region around SNL/NM. The potential total employment increase of
97 direct and indirect jobs represents an approximate 0.03 percent increase in the workforce. It would have
no noticeable impact on the socioeconomic conditions of the region of influence.

5.3.10 Public and Occupational Health and Safety

The assessments of potential radiological impacts associated with the SNL/NM Alternative are presented
inthissection. No chemical-rel ated healthimpactsare associated with any of these alternatives because only
very small quantities of industrial-type chemicals, such as ethanol, isopropyl acohol, magnesium oxide,
phenylphosphine, and xylene, would be used. As stated in the LANL SWEIS (DOE 1999b), the quantities
of these chemicalsthat could be released to the atmosphere during normal operations are minor and would
be below the screening levels used to determine the need for additional analysis. There would be no
operational increasein the use of these chemicalsasaresult of the proposed action. No chemicals have been
identified that would be a risk to members of the public from construction activities associated with the
SNL/NM Alternative. Construction workers would be protected from hazardous chemicals by adherence
to OSHA and EPA occupational standardsthat limit concentrations of potentially hazardouschemicals. The
potential occupational (industrial) impacts on workers during construction and operations were evaluated
based on DOE and Bureau of Labor statistic data and are detailed in Section C.7 of Appendix C.
Construction and operations activities under this aternative are expected to result in some injuries but no
fatalitiesto workersfor the duration of the proposed action (i.e., about 3 years of construction and 25 years
of operations).

Summaries of radiological impacts from normal operations and postulated accidents are presented below.
The methodologies used to determine the impacts on the public and facility workers are presented in
Appendix B. Supplemental information associated with normal operations and postulated accidents is
provided in Appendices B and C, respectively.

5.3.10.1 Construction and Normal Operations

Construction Impacts—No radiol ogical riskswould beincurred by members of the public from construction
activities. Construction workersmay be at asmall risk. They could receive doses above natural background
radiation levels from exposure to radiation from other past or present activities at the site. However, these
workers would be protected through appropriate training, monitoring, and management controls. Their
exposures would be limited to ensure that doses were kept as low asiis reasonably achievable.

Operations Impacts—Under this alternative, the only radiological release would be 10 curies per year of
argon-41to the atmospherefrom Godivaoperations (see Section 5.3.3.2). Theassociated cal culated impacts
on the public are presented in Table 5-22. The only dose pathway for receptors is from immersion in the
passing plume. To put the dosesinto perspective, comparisonswith natural background radiation levelsare
included in the table.

As shown in the table, the expected annual radiation dose to the maximally exposed offsite individual
member of the public would be much smaller than the limit of 10 millirem per year set by both the EPA
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(40 CFR 61) and DOE (DOE Order 5400.5) for airborne releases of radioactivity. The risk of a cancer
fatality to thisindividual from annual operationswould be approximately 1.6 x 10° (i.e., about 1 chancein
6 billion per year of alatent cancer fatality). The projected number of fatal cancersto the population within
80 kilometers (50 miles) would be 1.0 x 10° per year (i.e., about 1 chance in 100,000 per year of alatent
cancer fatality).

Table 5-22 Annual Radiological | mpacts on the Public from TA-18 Operationsat SNL/NM

Receptor | Impact Values

Population within 80 Kilometers (50 Miles)

Collective dose (person-rem) 0.020

Percent of natural background radiation 2 8.1 x 10°®

Cancer fatalities® 1.0 x 10°
M aximally Exposed Offsite Individual

Dose (millirem) 0.00032

Percent of regulatory dose limit © 0.0032

Percent of natural background radiation 2 9.6 x 10°

Cancer fatalitiesrisk P 1.6 x 10"
Average Individual within 80 Kilometers (50 Miles)

Dose (millirem) 2.7 x 10°

Percent of natural background radiation 2 8.1 x 10°®

Cancer fatalitiesrisk P 1.3x 10"

@ Theaverage annua dosefrom background radiation at SNL/NM is 332 millirem (see Section 4.3.11.1); the 745,287 peopleliving
within 80 kilometers (50 miles) of the TA-V site would receive an annua dose of 247,000 person-rem from the background
radiation.

b Based on a cancer risk estimate of 0.0005 latent cancer fatalities per person-rem (see Appendix B).

¢ This comparison cannot be made for the population and average individual because thereis no standard or limit.

Direct radiation dosesto the publicfrom operationsof therelocated TA-18 critical assembly machineswould
belimited based on protective and administrative design features of the new undergroundfacilities. Thedose
to any member of the public from direct radiation during critical assembly machine operations at the
relocated facilities would essentially be zero.

Annual radiological dosestothe 100 workersinvolved with TA-18 operationsat TA-V under thisaternative
would average 100 millirem per worker, for atotal workforce annual dose of 10 person-rem. The annual
dosesto individual workers would be well below the DOE limit of 5,000 millirem (10 CFR 835); the DOE
Control Level of 1,000 millirem per year, as established in 10 CFR 835.1002; and the recommended
Administrative Control Level of 500 millirem (DOE 1999¢). Anindividual worker’s annual risk of afatal
cancer is projected to be 4.0 x 10° (i.e., about 1 chance in 25,000 per year of alatent cancer fatality), and
the projected number of fatal cancers in the workforce from operations would be 0.0040 per year (or
1 chancein 250 that the workers would experience afatal cancer per year of operations).

5.3.10.2 Facility Accidents

Under the SNL/NM Alternative, TA-18 operational capabilities and materials associated with security
Category I/11 activitieswould be relocated to a new underground facility building to be constructed and the
10 existing aboveground buildings that would be modified or renovated within TA-V. The new buildings
would include saf ety featuresthat would reduce therisks of accidentsthat currently exist at LANL under the
No Action Alternative. From an accident perspective the proposed new facility building would be an
underground structure that meets performance category 3 seismic reguirements and has afull confinement
systemthat includesatiered pressurezoneventilation and high-efficiency particulateair filters. Theaccident
scenarios described for the No Action Alternative at LANL are considered applicable to the SNL/NM new
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facility, with one exception. Accidents associated with SHEBA are excluded because the SHEBA missions
would be moved to LANL’s TA-39; itsimpacts are shown in Section 5.6.3.10. Certain scenario parameter
values applicable to the No Action Alternative, such as leak path factors, materials at risk, and the
corresponding source term, have been adjusted to reflect improved safety features of the new facility.

Radiological Impacts—Table 523 shows the frequencies and consegquences of the postulated set of
accidentsfor anoninvolved worker and the public (the maximally exposed offsiteindividual and the general
population living within 80 kilometers [50 miles] of the facility). Table 5-24 shows the accident risks,
obtained by multiplying the consequences by the likelihood (frequency per year) that an accident could
occur. Theaccidentslisted in these tables were sel ected from awide spectrum of accidents described in the
TA-18 BIO (DOE 2001a). The selection process and screening criteria used (see Appendix C) ensure that
the accidentschosen for evaluationin thisElS bound theimpactsof all reasonably foreseeabl e accidentsthat
could occur at TA-18 facilities. Thus, in the event that any other accident not evaluated in thisEISwereto
occur, its impacts on workers and the public would be expected to be within the range of the impacts
evaluated.

Table 523 Accident Frequency and Consequencesunder the SNL/NM Alter native

Maximally Exposed
Offsite Individual Offsite Population # Noninvolved Worker
Latent Dose Latent Latent
Frequency Cancer (person- Cancer Cancer
(per year) Dose (rem) | Fatalities® rem) Fatalities® | Dose(rem) | Fatalities®
Uncontrolled reactivity insertion in Comet or Planet with a plutonium cor e accident
| 10x10° | 000087 | 44x10” | 53 | 00026 | 0572 | 000023

Bare, fully reflected or moderated metal criticality accident
| 10x10* | 32x10" | 16x120™ | 15x107 | 74x10" | 99x10° | 40x10%
High-pressure spray fire on a Comet machine with a plutonium core

| 10x10° | 0033 | 17x105 | 433 | 0216 | 691 | 00028
Earthquake-induced facility failures without fire accident
| 10x10* [ 37x10° [ 18x10® | 0201 | 000015 | 0026 | 10x10°

@ Based on a population of 745,287 persons residing within 80 kilometers (50 miles) of the site.
® Increased likelihood of alatent cancer fatality.
¢ Increased number of latent cancer fatalities.

Table5-24 Annual Cancer Risks Dueto Accidents under the SNL/NM Alternative

Maximally Exposed Offsite Noninvolved

Accident Offsite Individual @ Population ¢ Worker 2
Uncontrolled reactivity insertion in Comet or Planet 4.4 x10% 2.6 x 10° 2.3 x 10
with a plutonium core
Bare, fully reflected or moderated metal criticality 1.6 x 1018 7.4x10% 4.0x 107
High-pressure spray fire on a Comet machine with a 1.7 x 101 2.2 x 107 2.8x10°
plutonium core
Earthquake-induced facility failures without fire 1.8 x 1012 1.5x 108 1.0x 10°

& Increased risk of alatent cancer fatality.
P Risk of increased number of latent cancer fatalities.
¢ Based on a population of 745,287 persons residing within 80 kilometers (50 miles) of the site.

Consideration has also been given to the possibility of an accident at a collocated TA-V facility that could
initiate an accident at the new SNL/NM facility. Because of the underground location of the new SNL/NM
building and the distance to any nearby buildings, it was determined that there were no reasonably
foreseeable collocated accidents. The new SNL/NM buildings would be located in the vicinity of the
Albuquerque International Sunport aircraft runways. Small and large commercia aircraft and military

5-50



Chapter 5— Environmental |mpacts

aircraft usethe runways. The annual probability of an aircraft crashing into abuilding located at TA-V has
been estimated at 6.3 x 10° (DOE 1999d). Becausethe new facility building would belocated underground,
any aircraft crash into the building would not result in the release of nuclear materials (SNL/NM 2001b).
Aboveground buildings would have either administrative functions or contain small amounts of radioactive
materials, in which case the impacts of an aircraft crash would be bounded by the accidents analyzed in
Tables 5-23 and 5-24.

The accident with the highest risk to the offsite popul ation (see Table 5-24) would be ahigh-pressure spray
fire on a Comet machine with a plutonium core accident. The increased number of latent cancer fatalities
in the offsite population would be 2.2 x 107 per year (i.e., about 1 chance in 4 million per year of alatent
cancer fatality). Thehighest risk of alatent cancer fatality to the maximally exposed offsiteindividual would
be 1.7 x 10™ per year (i.e., about 1 chancein 60 billion per year of alatent cancer fatality). The highest risk
of alatent cancer fatality to a noninvolved worker located at a prescribed standoff distance of 100 meters
(109 yards) from the accident would be 2.8 x 10 per year (i.e., about 1 chance in 300 million per year of
alatent cancer fatality).

Hazar dous Chemical sand Explosives| mpacts—T herewould be no hazardous chemical s or explosives used
or stored at the new or modified SNL/NM facilities, other than minor industrial quantities, that would impact
workers or the public under accident conditions.

Involved Worker Impacts

Approximately 100 workerswould be located at the new SNL/NM facility. During criticality experiments,
workers would be safely located beyond a prescribed distance from the experiments.

Workersin the vicinity of an accident could be at risk of seriousinjury or fatality. The impacts from the
uncontrolled reactivity insertion on the Comet or Planet assemblieswith a plutonium core would be typical
of worker impacts during accident conditions.

Facility operating procedures prohibit personnel from being in the test facility during remote operation of
the Comet or Planet assemblies. If an accident occurs during atest run due to improper experiment setup
and/or acombination of operator errorsfromthe control room, theinvolved workerswould bein theremote-
control room and no workerswould be present inthetest facility. Workersin theremote-control roomwould
be protected by a combination of shielding and distance from the immediate impacts of the accident. The
remote-control room engineered safety features and/or protective actions taken by the control-room staff to
limit contamination of the control-room environment would protect the involved workers.

Inthe event that workersinthe bay area setting up thetest initiate acriticality accident, it isanticipated these
workerswould be subject to seriousinjury or fatality asaresult of the accident. Sincethefacility operating
procedures would not prohibit workers from being in adjacent areas during operations, it is anticipated that
workersin the vicinity outside of the bay would receive an estimated dose of lessthan 200 millirem after an
uncontrolled criticality event. (Thisisestimated based on the potential energy released during this accident
in relation to that used to design the shielding requirements.)

Following initiation of accident/site emergency alarms, workerswould evacuate the areain accordance with
site emergency operating procedures and would not be vulnerable to additional risk of radiological injury.
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5.3.11 Environmental Justice

Construction Impacts—There would be no disproportionately high and adverse environmental impacts on
minority and low-income popul ations dueto construction under the SNL/NM Alternative. Asstated in other
subsectionsof Section 5.3, environmental impactsfrom constructionwould be small and would not expected
be to extend beyond the SNL/NM site boundary.

Operational Impacts—No disproportionately high and adverse environmental impactson minority and low-
income populations would occur under the SNL/NM Alternative. This conclusion is aresult of analyses
presented in this ElSthat determined therewere no significant impactson human health, ecological, cultural,
paleontol ogical, socioeconomic, and other resource areas described in other subsections of Section 5.3

During normal operations, approximately 10 curies of the noble gas argon-41 could be activated in the
atmosphere. The impacts measured in terms of latent cancer fatalities on the general population would be
small, asindicatedin Table5-22. Additionally, subsistence consumption of cropsandwildliferadiologically
contaminated with argon 41 would not be harmful since argon-41 has a half-life of 1 hour and 48 minutes
and decays into a stable isotope of potassium that is not harmful to human health in small quantities.

Columns 2 and 3 of Table 5-24 show theradiological risksto the maximally exposed offsite individual and
offsite population, respectively, that could result from postul ated accidents under the SNL/NM Alternative.
All of theserisksare at least six orders of magnitude lessthan one latent cancer fatality. Hence, none of the
postul ated accidents would pose a significant radiological risk to the public, including minority and low-
income individuals and groups within the popul ation at risk.

5.3.12 Waste Management

In accordance with the Records of Decision for the Waste Management PEIS(DOE 1997a), waste could be
treated and disposed of on site at SNL/NM or at other DOE sites or commercial facilities. Based on the
Record of Decision for hazardous waste published on August 5, 1998 (63 FR 41810), nonwastewater
hazardous waste will continue to be treated and disposed of at offsite commercial facilities. Based on the
Record of Decision for low-level radioactive waste and mixed low-level radioactive waste published on
February 18, 2000 (65 FR 10061), minimal treatment of low-level radioactive waste will be performed at all
sites, and to the extent practicable, onsitedisposal of low-level radioactivewastewill continue. Hanford and
NTSwill be made available to all DOE sites for disposal of low-level radioactive waste. Mixed low-level
radioactivewaste analyzed in the Waste Management PEI Swill betreated at Hanford, INEEL , the Oak Ridge
Reservation, and the Savannah River Site and will be disposed of at Hanford and NTS.

It is assumed in this EIS that low-level radioactive waste, mixed low-level radioactive waste, hazardous
waste, and nonhazardous waste would be treated, stored, and disposed of in accordance with current and
developing site practices. No high-level radioactive or transuranic waste is generated from the activities
conducted for the TA-18 missions.

Construction Impacts—As previously discussed in Section 4.3.12.1 of this EIS, several environmental
restoration sitesare located at TA-V. If it isdetermined that any of these environmental restoration sites or
any contaminated soils or other media requiring remediation extend into the construction area, further
actions, including appropriate documentation, would be completed under the environmental restoration
program. Therefore, potential waste generated from such remediation activitiesisnot included inthe TA-18
Relocation ElIS analyses.
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Only low-level radioactive and nonhazardous wastetypesare expected to be generated fromthe construction
of the new underground facility building and modification of existing buildings at TA-V within SNL/NM.
The impacts on the SNL/NM waste management systems, in terms of managing the waste, are discussed in
thissection. Radiological and chemical impactsonworkersand the public fromwaste management activities
are included in the public and occupational health and safety impacts provided in Section 5.3.10.

Low-level radioactive waste generated from construction activities would be sent to the Radioactive and
Mixed Waste Management Facility in TA-111 for processing to meet the waste acceptance criteria of DOE
offsite disposal facilities. About 6.3 cubic meters (8.3 cubic yards) of low-level radioactive waste would be
generated from these construction activities (SNL/NM 2001b). Thiswaste represents about 0.08 percent of
thelow-level radioactive waste storage capacity of the Radioactive and Mixed Waste Management Facility
at TA-111—8,000 cubic meters (10,000 cubic yards). Theimpactsof managing thiswasteat SNL/NM would
be minimal.

Solid nonhazardous waste generated from construction activities would be transferred to the Solid Waste
Transfer Facility for screening to remove any potential hazardous waste and then sent to the Rio Rancho
Sanitary Landfill in Rio Rancho, New Mexico, for disposal. About 61 cubic meters (80 cubic yards) of solid
nonhazardous waste woul d be generated from the construction activities (SNL/NM 2001b). Theimpacts of
managing this waste at SNL/NM would be minimal.

Sanitary wastewater generated during construction activitieswoul d be managed using portabl etoil et systems.

Operations Impacts—The expected generation rates of waste at SNL/NM associated with relocating the
TA-18 operations to a new location at SNL/NM are compared with SNL/NM’s treatment, storage, and
disposal capacitiesin Table 5-25. The impacts on the SNL/NM waste management systems, in terms of
managing the waste, are discussed in this section. Radiological and chemical impacts on workers and the
public from waste management activities are included in the public and occupationa health and safety
impacts provided in Section 5.3.10.

Solidlow-level radioactivewaste generated from TA-18 activitiesconducted at the new locationin SNL/NM
would be sent to the Radioactive and Mixed Waste Management Facility at TA-I11 for processing to meet
the waste acceptance criteria of DOE offsite disposal facilities. Approximately 3,600 cubic meters
(4,700 cubic yards) of low-level radioactive waste woul d be generated from these operations activities over
the 25-year operating period. Thistotal waste represents about 45 percent of thelow-level radioactivewaste
storage capacity of the Radioactive and Mixed Waste Management Facility at TA-111 — 8,000 cubic meters
(10,000 cubic yards). However, because low-level radioactive waste generated by SNL/NM is generally
transported off site to appropriate DOE-approved disposal facilities, such asNTS (DOE 1999d), thiswaste
isnot expected to be managed in long-term storage. Theimpacts of managing thiswaste at SNL/NM would
be minimal.

Mixed low-level radioactivewaste generated from TA-18 activities conducted at anew location in SNL/NM
would be treated, if possible, at the Radioactive and Mixed Waste Management Facility and the High-Bay
Mixed Waste Storage Facility, and the treatment residueswoul d be shipped to acommercial or DOE disposal
facility. Waste that cannot be treated on site would be shipped off site to a commercial or DOE treatment
and disposal facility. The mixed low-level radioactive waste generated from TA-18 activities would be
managed in accordance with the SNL/NM site treatment plan. About 38 cubic meters (50 cubic yards) of
mixed low-level radioactive waste would be generated over the 25-year operating period of conducting
TA-18activitiesat SNL/NM. Thiswasterepresentsabout 0.32 percent of the mixed low-level waste storage
capacity at SNL/NM—11,866 cubic meters (15,520 cubic yards)—and about 0.002 percent of themixedlow-
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level radioactive waste annual treatment capacity at SNL/NM—61,326 cubic meters (80,214 cubic yards)
per year. The impacts of managing this waste at SNL/NM would be minimal.

Table 525 Operations Waste Management | mpacts under the SNL/NM Alter native

Edtimated Waste Generation for Estimated Waste Generation as a Percent of
TA-18 Mission Operations (cubic Onsite Treatment Onsite Storage | Onsite Disposal
Waste Type ? meters per year) Capacity Capacity Capacity
L ow-level radioactive waste
Liquids 0 0 0 0
Solids 145 Not applicable 45 Not applicable
Mixed low-level radioactive waste
Liquids 0 0 0 0
Solids 15 0.002 0.32 Not applicable
Hazardous waste
Liquids 0 0 0 0
Solids 4 Not applicable Not applicable Not applicable
(4,000 kilograms per year)
Nonhazar dous waste
Sanitary wastewater 6,900 ¢ (d) Not applicable (d)
Solids 0 0 0 0

@ Seedefinitionsin Chapter 8.

® The estimated amounts of waste generated annually are compared with the annual site treatment capacities. The estimated total
amounts of waste generated over the assumed 25-year operating period are compared with the site storage and disposal capacities.

¢ Based on the assumption of 100 workers generating 50 gallons per day.

4 This sanitary wastewater would be sent to the Albuquerque sanitary sewer system.

Note: To convert from cubic meters per year to cubic yards per year, multiply by 1.308; to convert from kilograms to pounds,

multiply by 2.2.

Not applicable (i.e., the mgority of this waste is not routinely treated, stored, or disposed of on site, or is not held in long-term

storage).

Hazardous waste generated from TA-18 activities conducted at a new location in SNL/NM would be sent
to the Hazardous Waste M anagement Facility, located at TA-II, for packaging and short-term (less than one
year) storage. This waste would then be shipped off site to RCRA-permitted commercia facilities for
recycling, treatment, and disposal. The annual estimate of 4,000 kilograms (8,800 pounds) per year
represents about 2.5 percent of the annual hazardous waste generation rate—158,965 kilograms
(350,000 pounds) per year for the entire SNL/NM site. The impacts of managing this waste at SNL/NM
would be minimal.

Sanitary wastewater generated asaresult of TA-18 activitiesconducted at anew locationin SNL/NM would
be sent to the Albuquergue sanitary sewer system. Approximately 6,900 cubic meters (9,000 cubic yards)
per year of sanitary wastewater would be generated from relocating TA-18 missions to SNL/NM. The
impacts of managing this waste would be minimal.

5.3.13 Transportation Impacts

The transportation impact analysis was carried out as described in Appendix D. Under the SNL/NM
Alternative, approximately 92 shipments of radioactive materials from TA-18 would be relocated to
SNL/NM. Thetotal distance traveled on public roads by trucks carrying radioactive materials would be
31,000 kilometers (19,000 miles).

Incident-Free Transportation | mpacts—Thedoseto transportation workersfromall transportation activities
under thisalternativewas cal culated at 0.025 person-rem; the doseto siteworkersinvolved in packaging and
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loading at TA-18 and unloading and unpacking at SNL/NM was calculated at 2.3 person-rem; and the dose
to the public was cal culated at 0.0009 person-rem. Accordingly, incident-free transportation of radioactive
material would result in 0.000010 latent cancer fatalities among transportation workers; 0.004 latent cancer
fatalities among site workers; and 0.000020 latent cancer fatalitiesin the total affected population over the
duration of the transportation activities. The number of nonradiological fatalities from vehicular emissions
associated with this alternative was cal culated to be 0.00020.

Transportation Accidents Impacts—Estimates of total transportation accident risks under the SNL/NM
Alternative are as follows: acollective dose to the affected population of 7.0 x 10° person-rem, resulting
in 3.5 x 10° latent cancer fatalities; atraffic accident, resulting in 0.000023 traffic fatalities; and a dose of
139remto ahypothetical maximally exposedindividual located 33 meters (108 feet) directly downwindfrom
amost severe accident (Severity Category 8) with arelease frequency of 5 x 10°® per year, leading to arisk
of 0.07 of developing alatent cancer fatality.

5.3.14 Cumulative Impacts

The projected incremental environmental impacts of implementing the proposed action at SNL/NM were
added to the environmental impacts of other present and reasonably foreseeable actions at or near SNL/NM
to obtain cumulative site impacts under normal operations. The cumulative impact analysis presented in
Chapter 6 of the SNL/NM SWEIS (DOE 1999d) discusses the separate contributory effects from seven other
DOE facilities, the U.S. Department of Defense (DOD) activities at KAFB, and activities in the region
surrounding SNL/NM, including the contributory effects of the Cobisa Power Station. The seven additional
DOE facilities are the DOE Albuquerque Operations Office; Energy Training Complex; Transportation
Safeguards Division; Nonproliferation and National Security Institute; Ross Aviation, Inc.; Lovelace
Respiratory Research Institute; and Federal Manufacturing & Technology/New Mexico (also known as
AlliedSignal). For more detailed descriptions and discussions of the contributory effects from ongoing
actionsat SNL/NM, KAFB, and the region surrounding SNL/NM, refer to Chapter 6 of the SNL/NM SWEIS
Impacts from these and other ongoing actions at SNL/NM have been included in the affected environment
baseline conditions described for SNL/NM and presented in Chapter 4, Section 4.3.

Impactsfrom other reasonably foreseeablefutureactionsat SNL/NM includethose presented inthe SNL/NM
SWEIS, the Environmental Assessment for the Microsystemsand Engineering Sciences Appli cations Complex
(DOE 2000f), and the Environmental Assessment for the Sandia Underground Reactor Facility
(DOE 2001d), which are described along with other relevant NEPA reviewsin Sections 1.4.1.8, 1.4.1.12,
and 1.4.1.15, respectively. Theproposed actionfor theMicrosystemsand Engineering SciencesApplications
Complex involvesrenovation of and upgradesto theMicroel ectronics Devel opment L aboratory; construction
of three new facilities; relocation of the activities currently conducted at the Compound Semiconductor
Research Laboratory and several other buildings to new facilities; and demolition of the Compound
Semiconductor Research Laboratory building. The proposed action for the Sandia Underground Reactor
Facility consists of building an underground facility to house the existing Sandia Pulsed Reactors,
discontinue use of the existing facility, and provide storage for SNM. Impacts from these actions were
factoredinto estimatesof total cumulativeimpacts, wherepossible, for the potentially affected resourceareas
presented in this section.

Cumulative transportation impacts were determined by analyzing the impacts along the various routes used

to transport the material s associated with rel ocated TA-18 activities over the 25-year operating period. The
methodology for assessing cumulative impactsis presented in Appendix F.
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In this section, cumulative siteimpacts are presented only for those“resources’ at asitethat reasonably may
be expected to be affected by the proposed action. These include site employment, electrical consumption,
water usage, air quality, waste management, and public and occupational health and safety. Thissectionalso
includes the cumulative impacts associated with intersite transportation.

Resour ce Requirement I mpacts—Cumul ative impacts on key resource requirements at SNL/NM would be
small. Use of al major resourceswould remain within the SNL/NM site capacity. The proposed relocation
of TA-18 operational capabilities and materialswould require anincreasein the site’ suse of electricity and
water of approximately 2 percent and 0.1 percent, respectively. Cumulatively with theaddition of the TA-18
operations and the proposed action for the Microsystems and Engineering Sciences Application Complex
and Sandia Underground Reactor Facility, SNL/NM would use about 48 percent of the available electrical
capacity and 58 percent of the available water capacity. Site employment could increase by approximately
20 workers.

Air Quality Impacts—The SNL/NM SWEIS considered the incremental effects of ongoing and reasonably
foreseeable future actions at SNL/NM, KAFB, and the Cobisa Power Station in evaluating cumulative
impacts at SNL/NM. Background ambient air pollutant concentrations previously described in Chapter 4
of thisElSincludeimpactsfrom K AFB and the CobisaPower Station. Reasonably foreseeabl efutureactions
at SNL/NM and KAFB through 2008, evaluated in the SNL/NM SWEIS cumulative impacts section, would
result in anincrease in one-hour carbon monoxide concentrations of about 398 micrograms per cubic meter
and an increase in three-hour sulfur dioxide concentrations of about 28 micrograms per cubic meter.
Conversely, changesintheseactivitiesare projected toresultin somedecreasein air pollutant concentrations
for other averaging periods for carbon monoxide, sulfur dioxide, and other criteria pollutants. In addition,
the increase in SNL/NM and KAFB commuter traffic is expected to result in a 13.3 percent increase in
carbon monoxide emissions from highway sources within Bernalillo County in 2005. Although there have
been small changes in monitored concentrations for certain pollutants from the 1996 data used in the
SNL/NM SWEIS cumulative impacts analysis, the conclusion of that analysis remains unchanged. The
contributionsfrom TA-18 operationsand the proposed action for the Microsystemsand Engineering Sciences
Application Complex and Sandia Underground Reactor Facility to overall site concentrations are expected
tobesmall. SNL/NM iscurrently in compliance with all Federal and state ambient air quality standardsand
would continue to remain in compliance, even after including the cumulative effects of all reasonably
foreseeable activities.

Radionuclide emissions at SNL/NM would increase from both the relocated TA-18 operational capabilities
and materials and the proposed new Sandia Underground Reactor Facility. As previously described in
Section 5.3.3.2 of thisEIS, approximately 10 curies per year of argon-41 would be released from rel ocated
TA-18 security Category /11 operations at SNL/NM. In addition, 238 curies per year of argon-41 would
potentially be released from the proposed new Sandia Underground Reactor Facility if the reactors were
allowed to operate at their maximum allowable production rate (DOE 2001d). The cumulative impact of
248 curies per year of argon-41 at SNL/NM measured in terms of latent cancer fatalities on the general
population would be small. Additionaly, subsistence consumption of crops and wildlife radiologically
contaminated with argon-41 would not be harmful since argon-41 has a half-life of 1 hour and 48 minutes
and decays into a stable isotope of potassium that is not harmful to human health in small quantities.

Public and Occupational Health and Safety — Normal Operations | mpacts—Cumulative impacts in terms
of radiation exposure to the public and workers at SNL/NM were considered for present and reasonably
foreseeableactivities. Theimpact fromthe proposed action for the Microsystems and Engineering Sciences
Application Complex has been determined to be minimal (DOE 2000f). In addition, the impact from the
proposed new Sandia Underground Reactor Facility was al so determined to result in no substantial increase
risk to workers and the public (DOE 2001d). With the addition of the impacts from relocated TA-18
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operational capabilitiesand materialsat SNL/NM, the cumulative impactswould still be negligible. There
would be no increase expected in the number of latent cancer fatalitiesin the popul ation from site operations
if TA-18 security Category I/11 operations wereto berelocated to SNL/NM. The dose limits for individual
members of the public are given in DOE Order 5400.5. As discussed in that order, the dose limit from
airborne emissions is 10 millirem per year, as required by the Clean Air Act; the dose limit from drinking
water is 4 millirem per year, as required by the Safe Drinking Water Act; and the dose limit from all
pathwayscombinedis100 millirem per year. Therefore, thedoseto themaximally exposed offsiteindividual
would be expected to remain well within regulatory limits. Onsite workers would be expected to have an
increase of approximately 0.004 latent cancer fatalities due to radiation from TA-18 operations over the
25-year operating period.

Waste Management |mpacts—As presented in Section 5.3.12, relocation of TA-18 operational capabilities
and materials at SNL/NM would not generate more than a small amount of additional waste at the site.
Similarly, impacts associated with the proposed action for the Microsystems and Engineering Sciences
Application Complex are also projected to be small (DOE 2000f). In addition, the proposed new Sandia
Underground Reactor Facility would generate radioactive waste up to 25 percent over that generated by the
current Sandia Pulse Reactor Facility; however, some of this waste would be offset by decreases in
radioactive waste generation at storage facilitieswhose contentswoul d be rel ocated to the new facility. The
additional low-level radioactive waste represents a minor increase, and would not adversely affect
SNL/NM'’ swaste management system (DOE 2001d). The cumulativeimpacts of these actionsat SNL/NM
are expected to be minimal. It is unlikely that there would be major impacts on waste management at
SNL/NM because sufficient capacity exists to manage the site waste.

Transportation Impacts—The cumulative impacts from transportation associated with the relocation of
TA-18 operational capabilities and materials are identified in Appendix D. Because likely transportation
routes cross many states, cumulative impacts are compared on a national basis. Under the SNL/NM
Alternative assessedinthis TA-18 Rel ocation EI S, occupational radiation exposureto transportationworkers
and exposureto the public are estimated to represent lessthan 0.01 percent of the cumulative exposuresfrom
nationwide transportation (DOE 2002). No additional traffic fatality is expected; the incremental increase
in traffic fatalities would be less than 0.0001 percent per year.

54 NTSALTERNATIVE

Section 5.4 discusses the environmental impacts associated with the relocation of the TA-18 operational
capabilities and materials to NTS. As discussed in Section 3.3.5, the relocation involves only security
Category I/11 activities. The environmental impacts associated with the relocation of SHEBA and other
security Category I11/1V activities are discussed separately in Section 5.6.

Under the NTS Alternative, the TA-18 security Category I/11 activities would be relocated to the existing
Device Assembly Facility (DAF) at NTS Area 6, which would be modified internally to accommodate the
activities. The aternative also involves the construction of new buildings at NTS to support the security
Category /11 activities (see Section 3.3.5). The Expanded Use Alternative presented in the Final
Environmental Impact Satement for the Nevada Test Steand Off-Ste Locationsinthe Sate of Nevada (NTS
SWEILS) (DOE 1996d) provides the baseline from which incremental effects of the proposed action at NTS
are measured.
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5.4.1 Land Resources
5411 LandUse

Construction Impacts—Under this alternative, a new Low-Scatter Building would be built on 0.6 hectares
(1.4 acres) of undisturbed land located just to the west of the DAF complex. A roadway and utility access
to thisnew facility would be another 0.2 hectares (0.5 acres) of land. A new Administration Buildingwould
also be built under this aternative. It would occupy 0.1 hectares (0.3 acres) of previously disturbed land
adjacent to DAF. Both new structures would be within aportion of NTSthat has a Defense Industrial Zone
land-usedesignation (see Section4.4.1.1). Inadditionto new construction, internal modificationsal sowould
be madeto DAF. Both the new construction and modificationsto DAF would be compatiblewiththearea’'s
current land use and with its present |and-use designation.

Operations Impacts—Operations of new facilities and DAF for relocated TA-18 operations would be
compatible with the current land-use designation of the area. Thus, there would be no impact on land use
during the operational phase of the proposed action.

5.4.1.2 Visual Resources

Construction Impacts—Activities related to the construction of a new Low-Scatter Building and
Administration Building would result in a change to the visual appearance of the DAF area due to the
presence of construction equipment and possibly increased dust. These changes would be temporary and,
duetotheisolated |ocation of the area, would not bevisible from areasbeyond NTS. Modificationsto DAF
required to support TA-18 operations would be internal and, thus, would not result in any change to the
visual appearance of the facility during construction.

Operations Impacts—T he new Low-Scatter and Administration Buildings would represent achange in the
appearance of the DAF area. However, these changes would be consistent with current development in the
area and, as noted above, would not be visible by the public from any location beyond the NTS boundary.
Modificationsto DAF would not result in any change to the appearance of the structure. Thus, the current
Class IV Bureau of Land Management Visual Resource Management rating of the area would not change
as aresult of the proposed action.

5.4.2 Sitelnfrastructure

Construction Impacts—The projected demands on key site infrastructure resources associated with site
construction under this alternative on an annualized basis are presented in Table 5-26. Existing NTS
infrastructure would easily be capable of supporting the requirements associated with DAF modifications
and construction of new support buildingsat NTS Area6 proposed under this alternative without exceeding
site capacities. Although gasoline and diesel fuel would be required to operate construction vehicles,
generators, and other construction equipment, fuel would be procured from either current DAF inventories
or possibly offsite sources and, therefore, would not be alimited resource. Nevertheless, fuel usage during
construction is not expected to exceed current DAF usage. Impacts on the local transportation network are
expected to be negligible.
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Table5-26 Annual SiteInfrastructure Requirementsfor Facility Construction
under the NTS Alternative

NTS Alternative
Available Percent of Available Site
Resource Site Capacity ® Requirement Capacity
Electricity
Energy (megawatt-hours per year) 75,467 16 0.02
Peak load (megawatts) 18 0.012 0.07
Fuel
Natural gas (cubic meters per year) Not applicable 0 Not applicable
Gasoline and diesel fud (liters per Not limited Negligible Not limited
year) ©
Water (liters per year) 4,318,000,000 3,975,000 0.09

& Capacity minus the current site requirements, a calculation based on the data provided in Table 4-36, TA-18 Relocation EIS.
b Represents total rather than annualized values, as the projected period of construction is only nine months.

¢ Not limited due to offsite procurement.

Sources. Table 4-36, TA-18 Relocation EIS;, NTS 2001.

Operations | mpacts—Resources needed to support operations under the NTS Alternative are presented in
Table5-27. Itisprojectedthat existing NT Sand DAFinfrastructureresourceswould be adequateto support
proposed mission activities over 25 years.

Table 5-27 Annual SiteInfrastructure Requirementsfor Facility Operations
under the NT S Alternative

NTS Alternative®
Available Percent of Available
Resource Site Capacity @ Requirement Site Capacity

Electricity

Energy (megawatt-hours per year) 75,467 146 0.2

Peak load (megawatts) 18 0.08 04
Fuel

Natural gas (cubic meters per year) Not applicable 0 Not applicable

Liquid fuels (liters per year) © Not limited Negligible Not limited

Coal (metric tons per year) Not applicable 0 Not applicable
Water (liters per year) 4,318,000,000 6,900,000 0.2

& Capacity minus the current site requirements, a calculation based on the data provided in Table 4-36, TA-18 Relocation EIS.
b Reflects additional demand within Area 6 in excess of current DAF requirements.

¢ Not limited due to offsite procurement.

Sources. Table 4-36, TA-18 Relocation EIS, NTS 2001.

54.3 Air Quality
5.4.3.1 Nonradiological Releases

Construction Impacts—Construction of new buildings and modification of theexisting DAFat NTSArea6
would result in an increase in air quality impacts from construction equipment, trucks, and employee
vehicles. Criteriapollutant concentrationsfor constructionweremodel ed and compared to themost stringent
standards (see Table5-28). The maximum ground-level concentrationsthat would result from construction
would bewell below theambient air quality standards. The maximum concentrationswould occur at thesite
boundary along U.S. Route 95 south of DAF for short-term concentrations and east-southeast of DAF for
annual concentrations. Modeling of construction air quality considered particul ate emissions from activity
in a construction area of 0.9 hectares (2.2 acres) for security Category I/I1 activities and emissions from
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variousearthmoving and material s-handling equipment. For the purpose of analysis, construction equi pment
emissions at NTS were assumed to be similar to the site work and new construction emissions at LANL
(TA-18) for the TA-18 Upgrade Alternative.

Table 528 Nonradiological Air Quality Concentrations at the Site Boundary
under the NTS Alternative — Construction

Most Stringent Standard or Maximum Incremental
Guideline Concentration
Averaging Period (micrograms per cubic meter) 2 (micrograms per cubic meter)

Carbon monoxide 8 Hours 10,000 0.79
1 Hour 40,000 6.32
Nitrogen dioxide Annual 100 0.001
PM o Annual 50 0.007
24 Hours 150 1.08

Sulfur dioxide Annua 80 less than 0.001
24 Hours 365 0.024
3 Hours 1,300 0.19

PM 10 = particulate matter less than or equal to 10 micronsin diameter.

& The more stringent of the Federal and state standards is presented if both exist for the averaging period. The National Ambient
Air Quality Standards (40 CFR 50), other than those for ozone, particulate matter, lead, and those based on annual averages, are
not to be exceeded more than once per year. The annual arithmetic mean PM,, standard is attained when the expected annual
arithmetic mean concentration is less than or equal to the standard.

The concentrations were analyzed at locations to which the public has access—the site boundary and nearby sensitive areas.
Sources: 40 CFR 50, NTS 2001.

b

Operations |mpacts—Under the NTS Alternative, criteriaand toxic air pollutants would be generated from
the operation of the emergency diesel generators and other activities at NTS Area 6. The emissions are
generated from diesel generators currently in operation and would be considered as part of the baseline
concentrations (see Section 4.4.3.1). Noincreasesin emissionsor air pollutant concentrations are expected
under thisalternative. Therefore, aPrevention of Significant Deteriorationincrement analysisisnot required
(see Appendix F, Section F.3.1). In addition, NTSislocated in an attainment areafor criteriaair pollutants;
therefore, no conformity analysisis required (see Appendix F, Section F.3.2).

5.4.3.2 Radiological Releases

Construction Impacts—While no radiological releasesto the environment are expected in association with
construction activities at DAF, the potential exists for contaminated soils and possibly other media to be
disturbed during excavation and other site activities. Prior to commencing ground disturbance, DOE would
survey potentially affected areas to determine the extent and nature of any contamination and would be
required to remediate any contamination in accordance with procedures established under NTS's
environmental restoration program.

Operations Impacts—Approximately 10 curies per year of argon-41 would be released from the rel ocated
TA-18 operations at the NTS DAF (see Section 3.2.1). There would be no other radiol ogical releasesfrom
the relocated mission activities. Impacts from radiological releases are described in Section 5.4.10.1.

54.4 Noise

Construction Impacts—Construction of new facilities and modification of DAF at NTS Area6 would result
in some temporary increase in noise levels near the area from construction equipment and activities. Some
disturbance of wildlife near the area may occur as aresult of operation of construction equipment. There
would be no change in noise impacts on the public as aresult of construction activities, except for a small
increase in traffic noise levels from construction employees and material shipments along routes leading to
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NTS. Noise sourcesassociated with construction at NTS Area 6 are not expected to include loud impul sive
sources such as blasting.

Operations | mpacts—Noi se impacts from operations of the new buildingsat NTS Area 6 are expected to be
similar to those from existing operations at Area6. Although therewould be asmall increasein traffic and
equipment noise (e.g., heating and cooling systems, generators, etc.) near the area, there would be little
change in noise impacts on wildlife and little increase in noise impacts on the public outside of NTS as a
result of moving security Category I/1 activitiesto NTS.

54.5 Geology and Soils

Construction Impacts—Construction under this alternative is expected to disturb a total of 0.9 hectares
(2.2 acres) of land. Although some aggregate and other geologic resources (e.g., sand) likely would be
required to support construction activities in Area 6, these resources are abundant throughout NTS and
surrounding areas. Because blasting should not be necessary, asthe areais underlain by alluvium, and the
land area to be disturbed is relatively small, the impact on geologic and soil resources would be relatively
minor overall. A sitesurvey and foundation study would be conducted as hecessary to confirm site geologic
characteristics for facility engineering purposes. Prior to commencing ground disturbance, DOE would
survey potentially affected areas to determine the extent and nature of any contaminated media and
remediation required in accordance with procedures established under the site’ s environmental restoration
program.

Asdiscussed in Section 4.4.5, NTSis located in aregion with relatively high seismicity. Ground shaking
of Modified Mercalli Intensity VII (see Appendix F, Table F6) associated with postul ated earthquakesis
possible and supported by the historical record for theregion. Further, minor to moderate earthquakes have
been epicentered within the site within the last decade. Modified Mercalli Intensity VII ground shaking
would be expected to affect primarily theintegrity of inadequately designed or nonreinforced structures, but
damage to properly or specially designed or upgraded facilitieswould not be expected. Nevertheless, three
potentially activefault systemsintersect thesiteand, thus, should be considered capable. Theclosest capable
fault (Cane Spring) islocated about 5 kilometers (3 miles) southeast of DAF. The potential for other large-
scale geologic hazards to affect Area 6 facilitiesis generally low.

Asstated in DOE Order 420.1, DOE isrequired to ensure that nuclear and nonnuclear facilities be designed,
constructed, and operated so that workers, the public, and the environment are protected from the adverse
impacts of natural phenomena hazards, including earthquakes.

Operations Impacts—The operations of new and modified buildings under this alternative would not be
expected to result in impacts on geologic and soil resourcesat NTS. Asdiscussed above, the proposed new
support buildings and modifications to DAF would be evaluated, designed, and constructed in accordance
with DOE Order 420.1 and sited to minimizetherisk from geologic hazards. Thus, site geologic conditions
would not likely affect the facilities.

5.4.6 Water Resources

5.4.6.1 Surface Water

Construction Impacts—Surface water would not be used to support the construction of new buildings or
modifications of DAF at NTS Area6. Groundwater isthe source of water at NTS. There are no natural

surface water bodiesin the vicinity of DAF that are aviable source of water. Therefore, there would be no
construction impact on surface water availability. Sanitary wastewater would be generated by construction
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personnel. As plans include the use of portable toilets, there would be no onsite discharge of sanitary
wastewater and no impact on surface waters. Waste generation and management activities are detailed in
Section 5.4.12.

The potential for storm-water runoff from construction areas to impact downstream surface water quality is
small. Although runoff fromthevicinity of thesitedrainstoward Frenchman L ake, which hasstanding water
during the winter months, surface drainagesin thevicinity of DAF and on the sitein general are ephemeral,
and runoff infiltration is rapid on alluvium. In addition, Frenchman Lake is located some 16 kilometers
(10 miles) southeast of the site. Therefore, any effects on runoff quality would likely be very localized and
of short duration. Appropriate soil erosion and sediment control measures (e.g., sediment fences, stacked
haybales, mulching disturbed areas, etc.) and spill prevention practices would be employed during
construction to minimize suspended sediment and material transport and potential water quality impacts.
No floodplains have been mapped for DAF and thevicinity. Nevertheless, the current DAF isprotected from
flooding posed by sheet-flow runoff from heavy precipitation events and/or rising playa water levels by a
storm-water conveyance and diversion structure. Similar safeguardswould be constructed as necessary for
the proposed new DAF support buildings and would be sited in accordance with applicable regulatory
requirements and DOE orders (e.g., DOE Order 420.1), including Executive Order 11988, Floodplain
Management.

Operations |mpacts—No impacts on surface water resources are expected asaresult of operationsat DAF.
No surface water would be used to support facility activities, and there would be no discharge of sanitary
or industrial effluent to surface waters. Sanitary wastewater would be generated as a result of operations
stemming from staff use of lavatory, shower, and break-room facilities and from miscel laneous potable and
sanitary uses. Nevertheless, it is planned that this wastewater would be collected and conveyed to existing
wastewater treatment facilities. In addition, no industrial or other NPDES-regulated dischargesto surface
watersareanticipated. Waste generation and management activitiesare detailedin Section 5.4.12. Overall,
operational impactson site surfacewatersand downstream water quality would be expected to be negligible.

5.4.6.2 Groundwater

Construction Impacts—Water would be required during construction for such uses as dust control and soil
compaction, washing and flushing activities, and to meet the potable and sanitary needs of construction
employees. Water use by construction personnel would be greatly reduced over that normally required by
the proposed use of portabletoilets. 1n addition, concrete and the water required for concrete mixing would
likely be procured off site. As a result, it is estimated that construction activities would require
approximately 4 millionliters(1.06 million gallons) of groundwater on an annualized basi s (see Table 5-26),
mainly to support new facility construction and renovationsto existing facilities. It is currently anticipated
that this water would be derived from the Area 6 groundwater distribution system serving DAF via a
temporary service connection or trucked to the point of use, especially duringthe early stagesof construction.
The relatively small volume of groundwater required during the period of construction compared to site
availability and historic usageindicatesthat construction withdrawals should not have an additional impact
on regional groundwater levels or availability. As the depth of groundwater is generaly greater than
280 meters (920 feet), construction dewatering would not be required.

There would be no onsite discharge of wastewater to the surface or subsurface, and appropriate spill
prevention controls, countermeasures, and procedures would be employed to minimize the chance for
petroleum, oils, lubricants, and other materials used during construction to be released to the surface or
subsurface and to ensure that waste materials are properly disposed of. Waste generation and management
activities are detailed in Section 5.4.12. In general, no impact on groundwater availability or quality is
anticipated.
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OperationsImpacts—Adctivitiesat DAF under theNTSAlternativewoul d usegroundwater primarily to meet
the potabl e and sanitary needsof facility support personnel, aswell asfor miscell aneous building mechani cal
uses. Itisestimated that about 6.9 million liters (1.8 million gallons) of water would be required annually
for facility operations. As this demand would be a small fraction of existing NTS usage and would not
exceed site availability (see Table 5-27), no additional measurable impact on regional groundwater levels
or availability would be anticipated.

Nosanitary or industrial effluent would bedirectly discharged to the surface or subsurface. Wastegeneration
and management activities are detailed in Section 5.4.12. Thus, no operational impacts on groundwater
quality would be expected.

5.4.7 Ecological Resources
54.7.1 Terrestrial Resources

Construction Impacts—Under this aternative, anew Low-Scatter Building (including a new roadway and
utility access) would be built on 0.8 hectares (1.9 acres) of undisturbed land located just to the west of the
DAF complex. A new Administration Building would aso be built under thisalternative. It would occupy
0.1 hectare (0.3 acres) of previously disturbed land adjacent to DAF. Construction of the Low-Scatter
Building would result in the loss of native creosote bush habitat, while construction of the Administration
Building would not disrupt natural habitat. The loss of 0.8 hectares (1.9 acres) of creosote bush habitat
would represent avery small percentage of thistype of habitat, both within the immediate vicinity of DAF
and on NTS asawhole (see Section 4.4.7.1).

Wildlife presently using areas proposed for TA-18 operations would be lost or displaced by construction.
The loss of creosote bush habitat resulting from construction of the Low-Scatter Building would have
minimal effect on wildlife found in the vicinity of DAF, due to the extensive amount of thistype of habitat
foundinthegeneral areaand NTSasawhole. Lossand displacement of wildliferesulting from construction
of the Administration Building would be expected to be limited due to the developed nature of the site.
Noisecould causetemporary disruptiontowildlifefoundin areasadjacent to the construction sites; however,
theseimpactswould be temporary. Sinceall activitieswould take place within adefined construction zone,
direct human disturbanceto wildlife and wildlife habitat outside of that zone, such as might be caused by the
movement of equipment, would not occur.

Operations Impacts—Operations of facilities associated with relocated TA-18 operations would not
adversely impact either wildlifeor wildlifehabitat at the DAF sitebecauserel ocated TA-18 operationswould
not produce emissions at levels that would affect wildlife. The sewage evaporation ponds would receive
increased flows as a result of the operations of relocated TA-18 mission support facilities, thus ensuring a
continued water supply for wildlife that use the ponds.

54.7.2 Wetlands
Construction and Operations | mpacts—T hereare no wetlandslocated within or adjacent totheareasof NTS
whichwould be disturbed by the newly constructed buildings; therefore, thisresource would not be affected

during either construction or operations. For the same reason, modifications to DAF required to support
TA-18 operations a so would not have an impact on wetlands.

5-63



Final EISfor the Proposed Relocation of Technical Area 18 Capabilities and Materials at the Los Alamos National Laboratory

5.4.7.3 Aquatic Resources

Construction and Operations Impacts—T here are no natural aquatic resources located within or adjacent
to the areas of NT'S which would be disturbed by the newly constructed buildings; therefore, this resource
would not be affected during either construction or operations. For the same reason, modificationsto DAF
required to support TA-18 operations also would not have an impact on aquatic resources.

5.4.7.4 Threatened and Endangered Species

Construction and Operations Impacts—Under this aternative, construction of new facilities at NTS may
impact the federally threatened desert tortoise. Area6 islocated at the northern end of the Mojave Desert
tortoise range. Prior to disturbance of land, a preactivity survey would have to be conducted for desert
tortoises and their burrows. In addition, transportation during construction might have an impact on desert
tortoi ses because of theincreased risk of crushing individual tortoises along the road. However, dueto the
low population density of the desert tortoise at NTS, it is doubtful that this impact would exceed the
allowable losses due to inadvertent taking pursuant to the Biological Opinion for NTS. No other impacts
on threatened and endangered species would result from implementation of this alternative. Operations
would not impact threatened and endangered speciesbecauserel ocated TA-18 operationswoul d not produce
emissions or effluent of quality or at levels that would likely affect these species.

5.4.8 Cultural and Paleontological Resour ces
5.4.8.1 Prehistoric Resources

Construction and Operations | mpacts—T hesite proposed for constructing the new Administration Building
was previoudy disturbed by construction of the DAF. As such, the likelihood of locating prehistoric
resourceswould be slight. However, the site of the L ow-Scatter Building has not been previously disturbed,
and the possibility exists that prehistoric resources could be disturbed during construction. A cultural
resource survey would be conducted prior to construction. If prehistoric resources were discovered during
construction, all work potentially affecting the resourceswould stop. Thiswork stoppage would befollowed
by investigationsby qualified cultural resource specialists, any coordination necessary with the State Historic
Preservation Office, and development and implementation of measures to salvage these resources. The
relocation of TA-18 operational capabilities and materials would not affect prehistoric resources under this
alternative.

5.4.8.2 Historic Resources

No historic resourceshave beenidentified intheimmediatevicinity of DAF, althoughfour historic siteshave
been identified in the Frenchman Flat area (see Section 4.4.8.2). Thus, impacts on historic resources are
unlikely to result from the construction of new facilities at the DAF site. A cultural resource survey would
be conducted prior to the beginning of construction. The relocation of TA-18 operational capabilities and
materials would not affect historic resources under this alternative.

5.4.8.3 Native American Resources

While no prehistoric or historic Native American resources have been located at the DAF site, the
Consolidated Group of Tribesand Organizations hasidentified anumber of plant and animal species present
within Area 6 that are of cultural importance to Native Americans. Potential impacts on these resources
would be expected to be minimal since, asnoted in Section 5.4.7.1, impacts on ecol ogical resourcesresulting
from construction and operations of facilitiesassociated with rel ocated TA-18 operationswould beminimal.
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Asnoted in Section 5.4.8.1, if any prehistoric Native American resourceswere located during construction,
work would stop while appropriate action was taken. Therelocation of TA-18 operational capabilities and
materials would not affect Native American resources under this alternative.

5.4.8.4 Paleontological Resources

Construction and Operations | mpacts—Construction and operations of relocated TA-18 mission facilities
withinthe DAF areaareunlikely toimpact pal eontol ogical resources, sinceno such siteshavebeenidentified
onNTS. Also, fossilswere not found during construction of DAF. Nevertheless, paleontol ogical resources
would beincluded in the scope of the cultural resource survey that would be conducted prior to the beginning
of construction.

5.4.9 Socioeconomics

Construction Impacts—Modificationsto DAF facilities and construction of new buildingswould require a
peak construction employment level of 60 workers. This level of employment would generate about
114 indirect jobs in the region around NTS. The potential total employment increase of 174 direct and
indirect jobs represents an approximate 0.03 percent increase in the workforce and would occur only over
the nine months of construction. It would have no noticeabl e impact on the socioeconomic conditions of the
region of influence.

Operations Impacts—Rel ocation of TA-18 operational capabilities and material s associated with security
Category /11 activities to DAF could result in the permanent relocation or hiring of approximately 20 new
employeesand asmall reduction in employment levelsat LANL. Thislevel of employment would generate
about 38 indirect jobsin the region around NTS. The potential total employment increase of 58 direct and
indirect jobs represents an approximate 0.01 percent increase in theworkforce. 1t would have no noticeable
impact on the socioeconomic conditions of the region of influence.

5.4.10 Publicand Occupational Health and Safety

The assessments of potential radiological impacts associated with the NTS Alternative are presented in this
section. No chemical-related health impacts are associated with any of these alternatives because only very
small quantities of industrial-type chemicals, such as ethanol, isopropyl alcohol, magnesium oxide,
phenylphosphine, and xylene, would be used. As stated in the LANL SWEIS (DOE 1999b), the quantities
of these chemicalsthat could be released to the atmosphere during normal operations are minor and would
bebel ow screening level s used to determine the need for additional analysis. Therewould beno operational
increase in the use of these chemicals asaresult of the proposed action. No chemicals have been identified
that would be a risk to members of the public from construction activities associated with the NTS
Alternative. Constructionworkerswould be protected from hazardous chemical sby adherenceto OSHA and
EPA occupational standards that limit concentrations of potentially hazardous chemicals. The potential
occupational (industrial) impacts on workers during construction and operations were evaluated based on
DOE and Bureau of Labor statistic data, and are detailed in Section C.7 of Appendix C. Construction and
operations activities under this alternative are expected to result in someinjuries but no fatalitiesto workers
for the duration of the proposed action (i.e., about 3 years of construction and 25 years of operations).

Summaries of radiological impacts from normal operations and postul ated accidents are presented below.
The methodol ogies used to determine the impacts on the public and on facility workers are presented in
Appendix B. Supplemental information associated with normal operations and postulated accidents is
provided in Appendices B and C, respectively.
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54.10.1 Construction and Normal Operations

Construction Impacts—Noradiological riskswould beincurred by membersof the public from construction
activities. Constructionworkersmay be at asmall risk. They could receive doses above natural background
radiation levels from exposure to radiation from other past or present activities at the site. However, these
workers would be protected through appropriate training, monitoring, and management controls. Their
exposures would be limited to ensure that doses were kept as low asis reasonably achievable.

Operations Impacts—Under this alternative, the only radiological release would be 10 curies per year of
argon-41to the atmospherefrom Godivaoperations (see Section 5.4.3.2). Theassociated calculated impacts
on the public are presented in Table 5-29. The only dose pathway for receptors would be from immersion
in the passing plume. To put the doses into perspective, comparisons with natural background radiation
levels are included in the table.

As shown in the table, the expected annual radiation dose to the maximally exposed offsite individual
member of the public would be much smaller than the limit of 10 millirem per year set by both the EPA
(40 CFR 61) and DOE (DOE Order 5400.5) for airborne releases of radioactivity. The risk of a cancer
fatality to thisindividual from annual operations would be approximately 4.4 x 10™* per year (i.e., about
1 chance in 15 billion per year of a latent cancer fatality). The projected number of fatal cancers to the
population within 80 kilometers (50 miles) would be 3.5 x 10°® per year (i.e., about 1 chancein 23 million
per year of alatent cancer fatality).

Table 5-29 Annual Radiological | mpacts on the Public from TA-18 Operationsat NTS

Receptor | Impact Values

Population within 80 Kilometers (50 Miles)

Collective dose (person-rem) 7.0 x 10°

Percent of natural background radiation 2 1.2x10°

Cancer fatalities® 3.5x10°®
Maximally Exposed Offsite Individual

Dose (millirem) 8.7 x 10°

Percent of regulatory dose limit 8.7 x 10*

Percent of natural background radiation 2 2.7 x 10°

Cancer fatalitiesrisk 4.4 x 10"
Average I ndividual within 80 Kilometers (50 Miles)

Dose (millirem) 3.9x10°

Percent of natural background radiation 2 1.2x10°

Cancer fatalitiesrisk 1.9x 10"

@ Theaverage annua dosefrom background radiation at NTSis314 millirem (see Section 4.4.11.1); the 18,100 peopleliving within
80 kilometers (50 miles) would receive an annual dose of 5,670 person-rem from the background radiation.

Based on a cancer risk estimate of 0.0005 latent cancer fatalities per person-rem (see Appendix B).

¢ This comparison cannot be made for the population and average individual because thereis no standard or limit.

Direct radiation dosesto the public from operationsof therel ocated TA-18 critical assembly machineswould
be limited based on protective and administrative design features of DAF. The dose to any member of the
public from direct radiation during critical assembly machine operations at the relocated facilities would
essentially be zero.

Annual radiological doses to the 100 workers involved with operations of the relocated TA-18 mission
facilitiesunder this alternative would average 100 millirem per worker, for atotal workforce annual dose of
10 person-rem. The annual doses to individual workers would be well below the DOE limit of
5,000 millirem (10 CFR 835); the DOE Control Level of 1,000 millirem per year, as established in
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10 CFR 835.1002; and the recommended Administrative Control Level of 500 millirem (DOE 1999c). An
individual worker's annual risk of a fatal cancer is projected to be 4.0 x 10° (i.e., about 1 chance in
25,000 per year of alatent cancer fatality), and the projected number of fatal cancersin the workforce from
operations would be 0.0040 per year (or 1 chance in 250 that the workers would experience afatal cancer
per year of operations).

5.4.10.2 Facility Accidents

Under the NTS Alternative, TA-18 operational capabilities and materialswould berelocated to DAF. DAF
wouldinclude safety featuresthat would reduce therisks of accidentsthat currently exist at LANL under the
No Action Alternative. The accident scenarios described for the No Action Alternative at LANL are
considered applicableto DAF, with oneexception. Accidentsassociated with SHEBA are excluded because
the SHEBA missionswould bemovedto LANL'sTA-39; itsimpactsare shownin Section 5.6.3.10. Certain
scenario parameter valuesapplicabletotheNo Action Alternative, such asleak path factors, materialsat risk,
and the corresponding source term, have been adjusted to reflect improved safety features of DAF.

Radiological Impacts—Table 5-30 shows the frequencies and consequences of the postulated set of
accidents for a noninvolved worker and the public (maximally exposed offsite individual and the general
population living within 80-kilometers [S0 miles] of the facility). Table 5-31 shows the accident risks,
obtained by multiplying the consequences by the likelihood (frequency per year) that an accident could
occur. Theaccidentslisted in these tables were sel ected from awide spectrum of accidents described in the
TA-18 BIO (DOE 2001a). The selection process and screening criteria used (see Appendix C) ensure that
the accidentschosen for evaluationin this EIS bound theimpacts of all reasonably foreseeabl e accidents that
could occur at TA-18 facilities. Thus, in the event that any other accident not evaluated in thisEISwereto
occur, its impacts on workers and the public would be expected to be within the range of the impacts
evaluated.

Consideration has aso been given to the possibility of an accident originating with the collocated DAF
operations that could initiate an accident at the relocated TA-18 operations at DAF. Because of the robust
DAF structure, it was determined that anuclear yield from DAF operations would be the only accident that
could impact the relocated TA-18 operations. However, because of the extremely small likelihood and
extremely high consequences of a nuclear yield if it were to occur, the contribution to such consequences
of any release at TA-18 operations would be relatively inconsequential.

The accident with the highest risk to the offsite population (see Table 5-31) would be a high-pressure spray
fire on a Comet assembly with a plutonium core accident. The increased number of latent cancer fatalities
in the offsite population would be 7.7 x 10 per year (i.e., about 1 chancein 1.3 billion per year of alatent
cancer fatality). Thehighest risk of alatent cancer fatality to the maximally exposed offsiteindividual would
be 2.5 x 10*? per year (i.e., about 1 chance in 400 billion per year of alatent cancer fatality). The highest
risk of alatent cancer fatality to a noninvolved worker located at a distance of 100 meters (109 yards) from
the accident would be 4.0 x 10° per year (i.e., about 1 chance in 250 million per year of a latent cancer
fatality).
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Table5-30 Accident Frequency and Consequences under the NTS Alter native

Maximally Exposed Offsite
Individual Offsite Population @ Noninvolved Worker
Latent Dose Latent Latent
Frequency Dose Cancer (person- Cancer Dose Cancer
(per year) (millirem) Fatalities® rem) Fatalities® | (millirem) Fatalities®
Uncontrolled reactivity insertion in Comet or Planet with a plutonium cor e accident
| 10x10° | 63x10° | 313x10° | 0016 [ 80x10° | 152 [ 0.00061

Bare, fully reflected or moderated metal criticality accident
| 10x10* | 22x102 | 1.09x10% [ 25x10% [ 1.2x10® | 25x10° | 10x10%
High-pressure spray fire on a Comet machine with a plutonium cor e accident

| 10x10° | 0005 | 25x10° [ 155 [ 000077 | 100 | 0.004
Earthquake-induced facility failureswithout fire accident
[ 10x10* | 26x10° | 13x10° [ 000089 | 44x107 | 0064 [ 26x10°

@ Based on a population of 18,100 persons residing within 80 kilometers (50 miles) of the site.
b Increased likelihood of alatent cancer fatality.
¢ Increased number of latent cancer fatalities.

Table5-31 Annual Cancer Risks Dueto Accidentsunder the NTS Alternative

Maximally Exposed Offsite Noninvolved

Accident Offsite Individual @ Population ¢ Worker 2
Uncontrolled reactivity insertion in Comet or Planet 3.1x10% 8.0 x 102 6.1 x 100
with a plutonium core
Bare, fully reflected or moderated metal criticality 1.1x 101 1.2x 10" 1.0 x 10"
High-pressure spray fire on a Comet machine with a 25x 102 7.7 x 10°%° 4.0x10°
plutonium core
Earthquake-induced facility failures without fire 1.3x10% 4.4 x 101 2.6 x 10°

@ Increased risk of alatent cancer fatality.
P Risk of increased number of latent cancer fatalities.
¢ Based on a population of 18,100 persons residing within 80 kilometers (50 miles) of the site.

Hazar dous Chemical sand Expl osives | mpacts—There would be no hazardous chemical s or explosives used
or stored at the new or modified NTS facilities, other than minor industrial quantities, that would impact
workers or the public under accident conditions.

Involved Worker |mpacts

Approximately 100 workers would be located at DAF. During criticality experiments, workers would be
safely located beyond a prescribed distance from the experiments.

Workersin the vicinity of an accident could be at risk of serious injury or fatality. The impacts from the
uncontrolled reactivity insertion on the Comet or Planet assemblies with a plutonium core would be typical
of worker impacts during accident conditions.

Facility operating procedures prohibit personnel from being in the test facility during remote operation of
the Comet or Planet assemblies. If an accident were to occur during atest run due to improper experiment
setup and/or a combination of operator errors from the control room, the involved workers would bein the
remote-control room and no workers would be present in the test facility. Workers in the remote-control
room would be protected by a combination of shielding and distance from the immediate impacts of the
accident. Theremote-control room engineered safety featuresand/or protective actionstaken by the control -
room staff to limit contamination of the control-room environment would protect the involved workers.
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Inthe event that workersin the bay area setting up thetest initiate acriticality accident, it isanticipated these
workerswould be subject to seriousinjury or fatality asaresult of the accident. Sincethefacility operating
procedures would not prohibit workers from being in adjacent areas during operations, it is anticipated that
workersin the vicinity outside of the bay would receive an estimated dose of lessthan 200 millirem after an
uncontrolled criticality event. (Thisisestimated based on the potential energy released during this accident
in relation to that used to design the shielding requirements.)

Following initiation of accident/site emergency alarms, workerswould evacuate the areain accordance with
site emergency operating procedures and would not be vulnerable to additional risk of radiological injury.

5411 Environmental Justice

Construction Impacts—T here would be no disproportionately high and adverse environmental impacts on
minority and low-income populations due to construction under the NTS Alternative. As stated in other
subsections of Section 5.4, environmental impacts from construction would be small and would not be
expected to extend beyond the NTS site boundary.

Normal Operations |mpacts—No disproportionately high and adverse environmental impacts on minority
and low-income popul ationswould occur under the NTS Alternative. Thisconclusionisaresult of analyses
presented in thisElSthat determined therewere no significant impactson human health, ecological, cultural,
paleontol ogical, socioeconomic, and other resource areas described in other subsections of Section 5.4.

During normal operations, approximately 10 curies of the noble gas argon-41 could be activated in the
atmosphere. The impacts measured in terms of latent cancer fatalities on the general population would be
small, asindicatedin Table5-29. Additionally, subsistence consumption of cropsandwildliferadiologically
contaminated with argon-41 would not be harmful since argon-41 has a half-life of 1 hour and 48 minutes
and decays into a stable isotope of potassium that is not harmful to human health in small quantities.

Columns 2 and 3 of Table 5-31 show theradiological risksto the maximally exposed offsite individual and
offsite population, respectively, that could result from postul ated accidents under the NTS Alternative. All
of theserisksareessentially 0. Hence, none of the postul ated accidentswould pose asignificant radiol ogical
risk to the public, including minority and low-income individual s and groups within the popul ation at risk.

54.12 Waste Management

In accordance with the Records of Decision for the Waste Management PEIS (DOE 1997a), waste could be
treated and disposed of on siteat NTS or at other DOE sites or commercial facilities. Based on the Record
of Decision for hazardous waste published on August 5, 1998 (63 FR 41810), nonwastewater hazardous
waste will continue to be treated and disposed of at offsite commercial facilities. Based on the Record of
Decision for low-level radioactive and mixed low-level radioactive waste published on February 18, 2000
(65 FR 10061), minimal treatment of low-level radioactive waste will be performed at all sites, and, to the
extent practicable, onsite disposal of low-level radioactive waste will continue. Hanford and NTS will be
made available to al DOE sites for disposal of low-level radioactive waste. Mixed low-level radioactive
waste analyzed in the Waste Management PEIS will be treated at Hanford, INEEL, the Oak Ridge
Reservation, and the Savannah River Site and will be disposed of at Hanford and NTS.

It is assumed in this EIS that low-level radioactive waste, mixed low-level radioactive waste, hazardous
waste, and nonhazardous waste would be treated, stored, and disposed of in accordance with current and
developing site practices. No high-level radioactive or transuranic waste is generated from the activities
conducted for the TA-18 operations.
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Construction Impacts—Only nonhazardouswasteisexpected to be generated fromthe construction activities
related to relocation of the TA-18 operational capabilities and materialsin and around the existing DAF at
NTS. Theimpacts on the NTS waste management systems, in terms of managing the waste, are discussed
in this section. Radiological and chemical impacts on workers and the public from waste management
activities are included in the public and occupational health and safety impacts provided in Section 5.4.10.

Solid nonhazardous waste generated from construction activities would be disposed of at the onsite
construction and demolition landfill, the 9 U-10c Solid Waste Disposal Site. Approximately 1,000 cubic
meters (1,300 cubic yards) of solid nonhazardous waste would be generated from the construction activities
(NTS2001). Thiswaste represents about 0.10 percent of the disposal capacity of the 9 U-10c Solid Waste
Disposal Site—990,000 cubic meters (1,300,000 cubic yards).

Sanitary wastewater generated from construction activitieswoul d be managed using portabl etoil etscurrently
located at DAF (NTS 2001).

Operations| mpacts—T he expected generation ratesof wasteat NTSassociated with therelocation of TA-18
operational capabilitiesand materialsto anew location at NTS are compared with NTS' streatment, storage,
and disposal capacitiesin Table 5-32. The impacts on the NTS waste management systems, in terms of
managing the waste, are discussed in this section. Radiological and chemical impacts on workers and the
public from waste management activities are included in the public and occupational health and safety
impacts provided in Section 5.4.10.

Table 5-32 Operations Waste Management | mpacts under the NTS Alter native

Estimated Waste Generation Estimated Waste Generation as a Percent of
for TA-18 Mission Operations Onsite Treatment Onsite Storage Onsite Disposal
Waste Type ? (cubic meters per year) Capacity Capacity Capacity
L ow-Level Radioactive Waste
Liquids 0 0 0 0
Solids 145 Not applicable Not applicable 0.72
Mixed L ow-L evel Radioactive Waste
Liquids 0 0 0 0
Solids 15 Not applicable 33 0.002
Hazardous Waste
Liquids 0 0 0 0
Solids 4 Not applicable Not applicable Not applicable
(4,000 kilograms per year)
Nonhazar dous Waste
Sanitary wastewater 6,900 ¢ (d) Not applicable (d)
Solids 0 0 0 0

& Seedefinitionsin Chapter 8.

® The estimated amounts of waste generated annually are compared with the annual site treatment capacities. The estimated total
amounts of waste generated over the assumed 25-year operating period are compared with the site storage and disposal capacities.

¢ Based on the assumption of 100 workers generating 50 gallons per day.

¢ This sanitary wastewater would be managed using existing septic tank systems.

Not applicable (i.e., the mgority of this waste is not routinely treated, stored, or disposed of on site, or is not held in long-term

storage).

Solid low-level radioactive waste generated from TA-18 operations at NTS would be sent to the Area 5
Radioactive Waste Management Site for characterization and certification prior to disposal at the Areas 3
and 5 Radioactive Waste Management Site. Approximately 3,600 cubic meters (4,700 cubic yards) of low-
level radioactive waste would be generated from these operations activities. This waste represents about

5-70



Chapter 5— Environmental |mpacts

0.72 percent—500,000 cubic meters (650,000 cubic yards)—of the Areas 3 and 5 Radioactive Waste
Management Site disposal facility. The impacts of managing this waste at NTS would be minimal.

Mixed low-level radioactive waste generated from TA-18 operations at NTS would be sent to the Area 5
Transuranic Waste Storage Pad for characterization and identification of appropriate treatment. Once the
waste meets, or has been treated to meet, land disposal restriction requirements, the waste would be sent to
Pit 3 in Radioactive Waste Management Site Area 5 for disposal. The mixed low-level radioactive waste
generated from TA-18 operationswoul d be managed in accordance with the NT S site treatment plan. About
38 cubic meters (50 cubic yards) of mixed low-level radioactive waste would be generated over the 25-year
operating period of conducting TA-18 mission activitiesat NTS. This waste represents about 3.3 percent
of themixedlow-level radioactivewaste storage capacity at NTS—1,150 cubic meters (1,500 cubic yards)—
and about 0.002 percent of the mixed low-level radioactive waste disposal capacity at NTS—118,908 cubic
meters (160,000 cubic yards). The impacts of managing thiswaste at NTS would be minimal.

Hazardous waste generated from TA-18 operations at NTS would be sent to the Area 5 RCRA-permitted
Hazardous Waste Storage Unit and shipped off siteto acommercial RCRA-permitted facility for treatment
and disposal. The annual estimate of 4 cubic meters (5 pounds) per year represents about 12 percent of the
annual hazardous waste generation rate—34.6 cubic meters (45.2 cubic yards) per year for theentire NTS
site. The impacts of managing this waste at NTS would be minimal.

Approximately 6,900 cubic meters (9,000 cubic yards) per year of sanitary wastewater would be generated
fromtherelocation of TA-18 operational capabilitiesand materialsat NTS. Thissanitary wastewater would
be managed using existing septic tank systems. The impacts of managing this waste at NTS would be
minimal.

5.4.13 Transportation |mpacts

Thetransportation impact analysiswas carried out as described in Appendix D. Under the NTS Alternative,
approximately 92 shipments of radioactive material from TA-18 would be relocated to NTS. The total
distance traveled on public roads by trucks carrying radioactive material would be 307,000 kilometers
(192,000 miles).

Incident-FreeTransportation | mpacts—Thedoseto transportation workersfromall transportation activities
under thisalternative was cal culated at 0.25 person-rem; the dose to siteworkersinvolved in packaging and
loading at TA-18 and unloading and unpacking at NTSwas calcul ated at 2.3 person-rem; and the doseto the
public was calculated at 0.33 person-rem. Accordingly, incident-free transportation of radioactive material
would result in 0.00010 latent cancer fatalities among transportation workers; 0.0009 |atent cancer fatalities
among site workers; and 0.00016 latent cancer fatalitiesin the total affected popul ation over the duration of
the transportation activities. The number of nonradiological fatalities from vehicular emissions associated
with this alternative was calculated to be 0.00028.

Transportation Accident |mpacts—Estimatesof total transportation accident risksunder theNTSAlternative
areasfollows: acollective dose to the affected population of 0.000028 person-rem, resultingin 1.4 x 10°®
latent cancer fatalities; atraffic accident, resulting in 0.00020 traffic fatalities; and a dose of 139 remto a
hypothetical maximally exposed individual located 33 meters (108 feet) directly downwind from a most
severe accident (Severity Category 8) with arelease frequency of 5 x 107 per year, leading to arisk of 0.07
of developing alatent cancer fatality.
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5.4.14 Cumulative Impacts

The projected incremental environmental impacts of implementing the proposed action at NTS were added
to the environmental impacts of other present and reasonably foreseeable future actions at or near NTSto
obtain cumulative siteimpacts under normal operations. Impacts from ongoing actions have been included
in the affected environment conditions described for NTS and presented in Chapter 4, Section 4.4.

Impacts from other reasonably foreseeabl e future actions at NTSinclude those presented in the NTSSWEIS
(DOE 1996d) and the Final Environmental Assessment for Atlas Relocation and Operation at the Nevada
Test Ste (DOE 2001c), which are described along with other relevant NEPA reviewsin Sections1.4.1.4 and
1.4.1.14, respectively. The proposed action for the relocation of Atlasto NTSinvolves the disassembly of
the Atlas Facility and machine at LANL and transport to NTS. At NTS, Atlas would be reassembled in a
new building within an existing Area 6 Industrial, Research, and Support site. After Atlasis reassembled
at NTS, it would be recommissioned to ensure proper operation and then used to conduct approximately 40
pulsed-power experiments each year, with apotential toincreaseto approximately 100 experimentsper year.
At full operation, the Atlas Facility is estimated to employ 15 people, mostly engineers and scientists.
Impacts from this action were factored into estimates of total cumulative impacts, where possible, for the
potentially affected resource areas presented in this section.

Cumulative transportation impacts were determined by analyzing the impacts along the various routes used
to transport the material s associated with rel ocated TA-18 activities over the 25-year operating period. The
methodology for assessing cumulative impacts is presented in Appendix F.

In this section, cumulative siteimpacts are presented only for those“ resources’ at asitethat may reasonably
be expected to be affected by the proposed action. Theseinclude site employment, electrical consumption,
water usage, air quality, waste management, and public and occupational healthand safety. Thissectionalso
includes the cumul ative impacts associated with intersite transportation.

Resour ce Requirement | mpacts—Cumulative impacts on key resource requirements at NTS would be very
small. Useof all major resources would remain within the NTS site capacity. The proposed rel ocation of
TA-18 missions would require an increase in the site’s use of both electricity and water of approximately
0.1 percent. Cumulatively, with the addition of the TA-18 operations and the proposed action for the
relocation of Atlas to Area 6, NTS would use about 58 percent of the available electrical capacity and
16 percent of the available water capacity. Site employment could increase by approximately 35 workers.

Air Quality Impacts—NTSiscurrently incompliancewith all Federal and stateambient air quality standards
and would continue to remain in compliance, even after including the cumulative effects of relocated
activities at TA-18 and Atlas. The contributions of TA-18 operations to overall site concentrations are
expected to be very small.

Public and Occupational Health and Safety—Normal Oper ations Impacts—Cumulative impactsin terms of
radiation exposureto the public and workersat NTSwere considered for present and reasonably foreseeable
activities. Theimpacts from the proposed action to relocate Atlasto NTS Area 6 have been determined to
be minimal (DOE 2001c). With the additional impact from TA-18 operations at NTS, the cumulative
impacts would still be negligible. There would be no increase expected in the number of latent cancer
fatalities in the population from site operations if TA-18 security Category I/l operations were to be
relocatedto NTS. Thedoselimitsfor individual members of the public are givenin DOE Order 5400.5. As
discussed in that order, the dose limit from airborne emissionsis 10 millirem per year, as required by the
Clean Air Act; the dose limit from drinking water is 4 millirem per year, asrequired by the Safe Drinking
Weater Act; and the dose limit from all pathways combined is 100 millirem per year. Therefore, the doseto
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the maximally exposed offsite individual would be expected to remain well within the regulatory limits.
Onsiteworkerswould be expected to have an increase of approximately 0.004 latent cancer fatalitiesdueto
radiation from TA-18 operations over the 25-year operating period.

Waste Management Impacts—As presented in Section 5.4.12, relocation of TA-18 operational capabilities
and materialsat NTSwould not generate more than asmall amount of additional waste at thesite. Similarly,
impacts associated with the proposed action for the rel ocation and operations of the Atlas Facility at Area6
are also projected to be small, and the cumulative impacts of these combined actions at NTS are expected
to be minimal. It is unlikely that there would be major impacts on waste management at NTS because
sufficient capacity would exist to manage the site waste.

Transportation Impacts—The cumulative impacts from transportation associated with the relocation of
TA-18 operational capabilities and materials are identified in Appendix D. Because likely transportation
routes cross many states, cumulative impacts are compared on anational basis. Under the NTS Alternative
assessed in this TA-18 Relocation EIS, occupational radiation exposure to transportation workers and
exposure to the public are estimated to represent less than 0.01 percent of the cumulative exposures from
nationwide transportation (DOE 2002). No additional traffic fatality is expected; the incremental increase
in traffic fatalities would be less than 0.0001 percent per year.

On July 9, 2002, the U.S. Congress approved the establishment of a geologic repository for the disposal of
spent nuclear fuel and high level radioactive waste at Y ucca Mountain in Nye County, Nevada. Under this
project, startingin 2010 - 2012, the repository is expected to receive, over a 24-year period, both truck and
rail shipments of spent nuclear fuel and high level radioactive waste from 72 commercial nuclear power
plants and 5 DOE sites. Depending upon the mode of transportation, the repository is expected to receive
arange of 10,000 shipments (mostly rail) to 53,000 shipments (mostly truck) (DOE 2002). The calculated
risksto the public fromincident-freetransportation of the spent nuclear fuel and high level radioactive waste
to Yucca Mountain would range from 0.81 latent cancer fatalities (rail shipments) to 2.5 latent cancer
fatalities(truck shipments). Under the TA-18 Rel ocation project, therewoul d be 92 truck shipmentsof SNM
(not spent nuclear fuel) to the Nevada Test Site. The corresponding transportation risk to the public from
these shipments would be 0.00016 |atent cancer fatalities, (see Appendix D, Table D—4). These shipments
would occur prior to 2010, before the starting date of any shipments of spent nuclear fuel to Y uccaMountain.

55 ANL-W ALTERNATIVE

Section 5.5 discusses the environmental impacts associated with the relocation of the TA-18 operational
capabilitiesand materialstothe ANL-W site. Asdiscussedin Section 3.3.6, therelocation involvesonly the
security Category I/I1 activities. The environmental impacts associated with the relocation of SHEBA and
other security Category I11/1V activities are discussed separately in Section 5.6.

Under the ANL-W Alternative, the TA-18 security Category I/I1 activitieswould berelocated to the existing
Fuel Manufacturing Facility (FMF)/Zero Power Physics Reactor (ZPPR) Complex at ANL-W, modified
internally to accommodate the activities. The aternative also involves the addition of a new structure to
FMF for security Category I/11 activities and the internal modification of existing buildings at ANL-W to
support the security Category 1/11 activities (see Section 3.3.6).
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5.5.1 Land Resources
5511 LandUse

Construction | mpacts—Under thisalternative, approximately 0.6 hectares (1.5 acres) of land within ANL-W
would be disturbed by construction of new facilities. New construction would involve an addition to FMF
and anew General-Purpose Experimental Building (GPEB). Since both new buildings would be within the
existing PIDAS, their construction would not represent a change in land use at the site. Additionally,
relocation of TA-18 operations to ANL-W would involve the use of ZPPR and either the Experimental
Breeder Reactor || (EBR-I1) or the Transient Reactor Test (TREAT) facility. The use of these facilitiesfor
TA-18 operationswould involve only internal modification and, therefore, would not represent achangein
land use.

Operations Impacts—Current and projected land use within ANL-W is devoted to nuclear and nonnuclear
scientific and engineering experiments for DOE, private industry, and academia (see Section 4.5.1.1). The
operations of both newly constructed buildings as well as modified existing buildings in support of TA-18
operationswould be compatiblewith current land use at the site. Thus, impacts on land use would not occur
during operations.

5.5.1.2 Visual Resources

Construction Impacts—Activities related to the construction of new buildings at ANL-W (i.e., an addition
toFMF and anew GPEB), aswell asthoserel ated to modification of existing buildings(i.e., ZPPR and either
EBR-Il or TREAT), would result in a change to the visual appearance of the site due to the presence of
construction equipment and possibly increased dust. These changes would be temporary and, due to the
isolated location of ANL-W, would be unlikely to be visible from areas beyond INEEL .

Operations Impacts— Once operational, new buildings at ANL-W would not be noticeably different than
other existing structures and, therefore, would not change the appearance of the site. Modifications to
existing buildings would not represent a change in the appearance of the area. Thus, the current Class IV
Bureau of Land Management Visual Resource Management rating of ANL-W would not change, and there
would be no impact on visual resources at either ANL-W or INEEL.

5.5.2 Sitelnfrastructure

The projected demands on key site infrastructure resources associated with site construction under this
alternative on an annualized basis are presented in Table 5-33. The existing INEEL infrastructure would
easily be capable of supporting the requirements primarily associated with modifications to existing and
operating ANL-W facilities under this aternative without exceeding site capacities. Although gasolineand
diesel fuel would berequired to operate construction vehicles, generators, and other constructi on equi pment,
fuel would be procured from either current site inventories or off site and, therefore, would not be limiting
resource requirements. Impacts on the local transportation network are expected to be negligible.

Operations Impacts—Resources needed to support facility operations under the ANL-W Alternative are

presentedin Table5-34. Itisprojected that existing INEEL and ANL-W infrastructure resourceswould be
adequate to support proposed mission activities over 25 years.

5-74



Chapter 5— Environmental |mpacts

Table 5-33 Annual SiteInfrastructure Requirementsfor Facility Construction

under the ANL-W Alternative

ANL-W Alternative®
Available Percent of
Resource Site Capacity @ Requirement Auvailable Site Capacity

Electricity

Energy (megawatt-hours per year) 172,428 13 0.01

Peak load (megawatts) 85 0.03 0.04
Fuel

Natural gas (cubic meters per year) Not applicable 0 Not applicable

Gasoline and diesel fuel (liters per year) © 10,180,000 Negligible Negligible
Water (liters per year) 38,171,000,000 49,970 0.0001

& Capacity minus the current site requirements, a calculation based on the data provided in Table 4-52, TA-18 Relocation EIS.
b Reflects additional demand in excess of existing ANL-W facilities proposed for use under this alternative.

¢ Low supplies can be replenished by truck.

Sources; Table 4-52, TA-18 Relocation EIS; ANL-W 2001.

Table 5-34 Annual SiteInfrastructure Requirementsfor Facility Operations

under the ANL-W Alternative

ANL-W Alternative®
Available Percent of
Resource Site Capacity ® Requirement Auvailable Site Capacity

Electricity

Energy (megawatt-hours per year) 172,428 2,249 13

Peak load (megawatts) 85 0.31 04
Fuel

Natural gas (cubic meters per year) Not applicable 0 Not applicable

Liquid fuels (liters per year) © 10,180,000 Negligible Negligible

Coal (metric tons per year) ° 0 0 0
Water (liters per year) 38,171,000,000 6,900,000 0.02

& Capacity minus the current site requirements, a calculation based on the data provided in Table 4-52, TA-18 Relocation EIS.
b Reflects additional demand in excess of existing ANL-W facilities proposed for use under this alternative.

¢ Low supplies can be replenished by truck.

Sources; Table 4-52, TA-18 Relocation EIS; ANL-W 2001.

5.5.3 Air Quality

5.5.3.1 Nonradiological Releases

Construction Impacts—Construction of new buildings and modification of existing buildings at ANL-W
would result in an increase in air quality impacts from construction equipment, trucks, and employee
vehicles. Criteriapollutant concentrationsfor constructionweremodel ed and compared to the most stringent
standards (see Table5-35). The maximum ground-level concentrationsthat would result from construction
would be well below the ambient air quality standards. The maximum concentrations occur along U.S.
Highway 20, south of ANL-W. Modeling of construction air quality considered particul ate emissionsfrom
activity in aconstruction areaof 0.62 hectares (1.5 acres) for security Category I/11 activities and emissions
from various earthmoving and material s-handling equipment.
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Table 5-35 Nonradiological Air Quality Concentrations at the Public Highway

under the ANL-W Alternative — Construction

Most Stringent Standard or Maximum Incremental
Guideline Concentration
Averaging Period (micrograms per cubic meter) @ (micrograms per cubic meter)
Carbon monoxide 8 Hours 10,000 15.7
1 Hour 40,000 121
Nitrogen dioxide Annua 100 0.007
PM o Annual 50 0.025
24 Hours 150 1.26
Sulfur dioxide Annua 80 0.001
24 Hours 365 1.32
3 Hours 1,300 10.5

PM 10 = particulate matter less than or equal to 10 micronsin diameter.

& The more stringent of the Federal and state standards is presented if both exist for the averaging period. The National Ambient
Air Quality Standards (40 CFR 50), other than those for ozone, particulate matter, lead, and those based on annual averages, are
not to be exceeded more than once per year. The annual arithmetic mean PM,, standard is attained when the expected annual
arithmetic mean concentration is less than or equal to the standard.

The concentrations were analyzed at locations to which the public has access—the site boundary, public highway, and nearby
sensitive areas.

Sources: 40 CFR 50, ANL-W 2001.

Operations Impacts—Under the ANL-W Alternative, small quantities of criteria and toxic air pollutants
would be generated from the operation of the emergency diesel generators and other activities at ANL-W.
The emissionsfrom the generators would be independent of the activitiesbeing performed at ANL-W, since
they result primarily from periodic testing. Table 5-36 summarizesthe concentrations of criteria pollutants
from operation of the diesel generators. The concentrations are compared to their corresponding ambient
air quality standards. The maximum concentrations that would result from operations would occur along
U.S. Highway 20, south of ANL-W. No major change in emissions or air pollutant concentrations are
expected under this alternative. Therefore, a Prevention of Significant Deterioration increment analysisis
not required (see Appendix F, Section F.3.1). In addition, ANL-W is located in an attainment area for

criteriaair pollutants; therefore, no conformity analysisis required (see Appendix F, Section F.3.2).

Table5-36 Nonradiological Air Quality Concentrations at the Public Highway

under the ANL-W Alternative — Oper ations

Most Stringent Standard or Maximum Incremental
Guideline Concentration
Averaging Period (micrograms per cubic meter) @ | (micrograms per cubic meter) °
Carbon monoxide 8 Hours 10,000 5.27
1 Hour 40,000 22

Nitrogen dioxide Annua 100 0.002

PM o Annud 50 less than 0.001
24 Hours 150 0.578

Sulfur dioxide Annud 80 less than 0.001
24 Hours 365 0.539
3 Hours 1,300 3.49

PM 10 = particulate matter less than or equal to 10 microns in diameter.

& The more stringent of the Federal and state standards is presented if both exist for the averaging period. The National Ambient
Air Quality Standards (40 CFR 50), other than those for ozone, particulate matter, lead, and those based on annual averages, are
not to be exceeded more than once per year. The annual arithmetic mean PM,, standard is attained when the expected annual
arithmetic mean concentration is less than or equal to the standard.

The concentrations were analyzed at locations to which the public has access—the site boundary, public highway, and nearby
sensitive areas.

Sources: 40 CFR 50, ANL-W 2001.
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5.5.3.2 Radiological Releases

Construction Impacts—While no radiological releases to the environment are expected in association with
construction activitiesat ANL-W, the potential existsfor contaminated soils and possibly other mediato be
disturbed during excavation and other site activities. Prior to commencing ground disturbance, DOE would
survey potentially affected areas to determine the extent and nature of any contamination and would be
required to remediate any contamination in accordance with procedures established under INEEL’s
environmental restoration program.

Operations Impacts—Approximately 10 curies per year of argon-41 would be released from the rel ocated
TA-18 operations at ANL-W (see Section 3.2.1). There would be no other radiological releases from the
relocated mission activities. Impacts from radiological releases are described in Section 5.5.10.1.

554 Noise

Construction Impacts—Construction of new buildings and modification of existing buildings at ANL-W
would result in some temporary increase in noise levels near the area from construction equipment and
activities. Some disturbance of wildlife near the area may occur as a result of operation of construction
equipment. There would be no change in noise impacts on the public as aresult of construction activities,
except for asmall increaseintraffic noiselevelsalongroutesleadingto INEEL from construction employees
and material shipments. Noise sources associated with construction at ANL-W are not expected to include
loud impulsive sources such as blasting.

Operations Impacts—Noise impacts from operations of the new facilities at ANL-W are expected to be
similar to those from existing operationsat ANL-W. Although therewould beasmall increasein traffic and
equipment noise (e.g., heating and cooling systems, generators, etc.) near the area, there would be little
change in noise impacts on wildlife and little increase in noise impacts on the public outside of INEEL as
aresult of moving security Category I/11 activitiesto ANL-W.

555  Geology and Soils

Construction Impacts—Construction associated with relocation of TA-18 operational capabilities and
materials under the ANL-W Alternative is expected to disturb a total of approximately 0.6 hectares
(1.5 acres) of land within the current ANL-W perimeter. Although some aggregate and other geologic
resources (e.g., sand) likely would be required to support construction activitiesat ANL-W, these resources
are abundant throughout INEEL and the surrounding areas. As blasting should not be necessary (no deep
excavation work isanticipated), the overall impact on geologic and soil resourceswould berelatively minor.
A site survey and foundation study would be conducted as necessary to confirm site geol ogic characteristics
for facility engineering purposes. The potential also existsfor contaminated soils and possibly other media
to be encountered during excavation and other siteactivities. Prior to commencing ground disturbance, DOE
would survey potentially affected areas to determine the extent and nature of any contaminated media and
remediation required in accordancewith the proceduresestablished under thesite’ senvironmental restoration
program.

As discussed in Section 4.5.5, the Eastern Snake River Plain on which INEEL is situated is a region of
relatively low seismicity, although higher ratesof seismicactivity areindicated for regionsinthe surrounding
Basin and Range Physiographic Province. Ground shaking of Modified Mercalli Intensity VI (see
Appendix F, Table F-6) has been reported on the site in the recent past associated with amajor earthquake
epicentered in the Borah Peak Range northwest of INEEL. Otherwise, relatively few and minor earthquakes
haveoccurredintheareasurrounding INEEL. Modified Mercalli Intensity VI shaking typically causesonly
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dlight damage to structures, while Modified Mercalli Intensity VIl activity would be expected to affect
primarily the integrity of inadequately designed or nonreinforced structures, but damage to properly or
specially designed or upgraded facilities would not be expected. Nevertheless, two fault segmentsin the
vicinity of INEEL are considered capable. The closest capablefault (the Howe Segment of the Lemhi Fault)
islocated 31 kilometers (19 miles) northwest of ANL-W. The likelihood of future volcanic activity along
the Axial Vol canic Zone during the 25-year project period isconsidered low. The potential for nontectonic
eventsto affect ANL-W facilitiesisaso low.

Asstated in DOE Order 420.1, DOE isrequired to ensure that nuclear and nonnuclear facilitiesbe designed,
constructed, and operated so that workers, the public, and the environment are protected from the adverse
impacts of natural phenomena hazards, including earthquakes.

Operations |mpacts—T he operations of the new and modified buildings at ANL-W would not be expected
toresult inimpacts on geologic and soil resourcesat INEEL. Asdiscussed above, the proposed new support
building and modifications to existing ANL-W buildings would be evaluated, designed, and constructed in
accordancewith DOE Order 420.1 and sited to minimize therisk from geologic hazards. Thus, sitegeologic
conditions would not likely affect the facilities.

556 Water Resources
5.5.6.1 Surface Water

Construction I mpacts—Surfacewater would not be used to support the construction of new support buildings
or modifications to or renovations of existing buildings at ANL-W. Groundwater isthe source of water at
ANL-W and across INEEL. There are no natural surface water drainages or other natural water bodiesin
the vicinity of ANL-W. Therefore, there would be no construction impact on surface water availability.
Sanitary wastewater would be generated by construction personnel. As plans include the use of portable
toilets, there would be no onsite discharge of sanitary wastewater and no impact on surface waters. Waste
generation and management activities are detailed in Section 5.5.12.

The potential for storm-water runoff from construction areasto impact downstream surface water quality is
small. Surface drainagesin the vicinity of ANL-W are poorly defined and ephemeral, while infiltration to
the subsurface is relatively rapid on unconsolidated sediment. Further, the closest major surface water
drainageis morethan 20 kilometers (12 miles) west of ANL-W. Any effects on runoff quality would likely
be very localized and of short duration. Appropriate soil erosion and sediment control measures
(e.g., sediment fences, stacked haybal es, mulching disturbed areas, etc.) and spill prevention practiceswould
be empl oyed during construction to minimize suspended sediment and material transport and potential water
quality impacts. ANL-W isnot located in an area prone to flooding.

Operations Impacts—No impacts on surface water resources are expected as aresult of facility operations
at ANL-W under this alternative. No surface water would be used to support facility activities and there
would be no discharge of sanitary or industrial effluent to surface waters. Sanitary wastewater would be
generated as aresult of facility operations stemming from facility staff use of lavatory, shower, and break-
room facilities and from miscellaneous potable and sanitary uses. Nevertheless, it is planned that this
wastewater would be collected and conveyed to existing wastewater treatment facilities. In addition, no
industrial or other NPDES-regulated discharges to surface waters are anticipated. Waste generation and
management activities are detailed in Section 5.5.12. Overall, operational impacts on site surface waters
and downstream water quality would be expected to be negligible.
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5.5.6.2 Groundwater

Construction Impacts—Water would be required during construction for uses such as dust control and soil
compaction, washing and flushing activities, and to meet the potable and sanitary needs of construction
employees. Water use by construction personnel would be greatly reduced over that normally required by
the proposed use of portabletoilets. In addition, concrete and the water required for concrete mixing likely
would be procured off site. Asaresult, it isestimated that construction activities would require only about
50,000liters (13,200 gallons) of groundwater on an annualized basis (see Table 5-33), mainly to support new
construction and additionsto existing ANL-W buildings. Itiscurrently anticipated that thiswater would be
derived from the ANL-W groundwater distribution system viaatemporary service connection or trucked to
the point of use, especially during the early stages of construction. The relatively small volume of
groundwater required during the period of construction compared to site availability and historic usage
indicatesthat construction withdrawal s should not have an additional impact on regional groundwater levels
or availability. Asthe depth of groundwater is some 195 meters (640 feet), construction dewatering would
not be required.

There would be no onsite discharge of wastewater to the surface or subsurface, and appropriate spill
prevention controls, countermeasures, and procedures would be employed to minimize the chance for
petroleum, oils, lubricants, and other materials used during construction to be released to the surface or
subsurface and to ensure that waste materials are properly disposed of. Waste generation and management
activities are detailed in Section 5.5.12. In general, no impact on groundwater availability or quality is
anticipated.

Operations Impacts—Buildings housing the relocated TA-18 operations at ANL-W under this alternative
would usegroundwater primarily to meet the potable and sanitary needsof facility support personnel, aswell
as for miscellaneous building mechanical uses. It is estimated that about 6.9 million liters (1.8 million
gallons) of water would be required annually for facility operations. As this demand would be a small
fraction of existing INEEL and ANL-W usage and would not exceed site availability (see Table 5-34), no
additional measurable impact on regional groundwater levels or availability would be anticipated.

Nosanitary or industrial effluent would bedirectly dischargedto thesurfaceor subsurface. Wastegeneration
and management activities are detailed in Section 5.5.12. Thus, no operational impacts on groundwater
quality would be expected.

5.5.7 Ecological Resources
55.7.1 Terrestrial Resources

Construction Impacts—Under thisalternative, approximately 0.6 hectares(1.5 acres) of land within ANL-W
would be disturbed by construction of an addition to FMF, as well as a new GPEB. Since all new
constructionwould take placewithin previously disturbed areas of ANL-W, no natural habitat would belost.
Further, because wildlife use of the area to be disturbed is limited, direct impacts on wildlife from
construction would be minimal. All construction activities would take place within the existing PIDAS;
therefore, direct human disturbance to offsite wildlife and wildlife habitat, such as might be caused by the
movement of equipment, would not occur. Indirect impacts on wildlife living adjacent to the site would be
limited to temporary disturbance from construction noise.

Operations Impacts—Operations of facilities associated with relocated TA-18 operations would not be

expected to impact either wildlife or wildlife habitat at ANL-W because relocated TA-18 mission facilities
would not produce emissions or effluent at levels that would affect wildlife.
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55.7.2 Wetlands

Construction and Operations | mpacts—T here are no wetlands |ocated within or adjacent to those areas of
ANL-W that would be disturbed by construction of TA-18 relocation buildings; therefore, this resource
would not be affected during either construction or operations. For the same reason, modification of existing
buildings at ANL-W also would not have an impact on wetlands.

5.5.7.3 Aquatic Resources

Construction and Operations | mpacts—T here are no aquatic resources located within or adjacent to those
areas of ANL-W that would be disturbed by construction of TA-18 relocation buildings; therefore, this
resource would not be affected during either construction or operations. For the same reason, modification
of existing buildings at ANL-W required to support TA-18 operations also would not have an impact on
aguatic resources.

5.5.7.4 Threatened and Endangered Species

Construction and Operations Impacts—Under the ANL-W Alternative, there would be no impact on
threatened or endangered species at ANL-W. All construction would occur on previously disturbed land.
Operations would not impact threatened or endangered species because relocated TA-18 operations would
not produce emissions or effluent of quality or at levels that would likely affect these species.

5.5.8 Cultural and Paleontological Resour ces
5.5.8.1 Prehistoric Resources

Construction and Operations Impacts—Although a number of prehistoric finds have been located near
ANL-W, the siteitself is highly disturbed and is not likely to yield significant archaeol ogical material (see
Section 4.5.8.1). Thus, neither construction of new facilities (i.e., an addition to FMF and the GPEB) or
renovation of existing buildings (i.e., ZPPR and EBR-II or TREAT) in support of relocated TA-18 missions
would be likely to impact prehistoric resources. Nevertheless, prior to construction, a cultural resource
survey would be conducted of the areas to be disturbed. If prehistoric resources were discovered during
construction, all work potentially affecting theresourceswould stop. Thiswork stoppagewould befollowed
by investigationsby qualified cultural resourcespecialists, any coordination necessary withthe StateHistoric
Preservation Office, and development and implementation of measures to salvage these resources. The
relocation of TA-18 operational capabilities and materials would not affect prehistoric resources under this
alternative.

5.5.8.2 Historic Resources

Construction and Operations Impacts—A number of historic items (e.g., abelt buckle, broken glass) have
been found in the vicinity of ANL-W (see Section 4.5.8.2); however, these were located outside of the
PIDAS. None of the buildings within ANL-W have been designated as National Historic Landmarks,
although EBR-11 has been designated as an American Nuclear Society Historical Landmark (DOE 1997b).
Use of this facility would not result in alterations that would detract from its historical importance. The
relocation of TA-18 operational capabilities and materials would not affect historic resources under this
alternative.
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5.5.8.3 Native American Resources

Construction and Operations | mpacts—A Ithough prehistoric Native American resources have been found
in the vicinity of ANL-W (see Section 4.5.8.1), due to the developed nature of the site, the likelihood of
discovering undisturbed material during construction of new facilitiesis slight. Thus, impacts on Native
American resources resulting from the rel ocation of TA-18 missionsat ANL-W would not be expected. As
noted in Section 5.5.8.1, preconstruction cultural response surveys would be conducted, and if any Native
American resources werelocated during construction, work would stop while appropriate action was taken.
Therelocation of TA-18 operational capabilities and materialswould not affect Native American resources
under this alternative.

5.5.8.4 Paleontological Resources

Construction and Operations Impacts—Pal eontological resources have not been found in the immediate
vicinity of ANL-W (see Section 4.5.8.4); therefore, itisunlikely that theseresourceswoul d be present within
the siteitself. Thus, impacts on paleontological resources during construction and operations of relocated
TA-18 operations would not be expected.

5.5.9 Socioeconomics

Construction Impacts—M odificationsto existing ANL-W facilitiesand construction of anew buildingwould
require a peak construction employment level of 120 workers. This level of employment would generate
about 321 indirect jobsin theregion around ANL-W. The potential total employment increase of 441 direct
and indirect jobsrepresents an approximate 0.4 percent increasein theworkforce and would occur only over
the 24 months of construction. It would have no noticeable impact on the socioeconomic conditions of the
region of influence.

Operations| mpacts—Rel ocation of the TA-18 operational capabilitiesand material sassociated with security
Category I/11 activitiesto ANL-W could result in the permanent rel ocation or hiring of approximately 20 new
employeesand asmall reduction in employment levelsat LANL. Thislevel of employment would generate
about 54 indirect jobs in the region around ANL-W. The potential total employment increase of 74 direct
and indirect jobs represents an approximate 0.06 percent increase in the workforce. It would have no
noticeable impact on the socioeconomic conditions of the region of influence.

5.5.10 Public and Occupational Health and Safety

The assessments of potential radiological impacts associated with the ANL-W Alternative are presented in
thissection. No chemical-related health impacts are associated with any of these alternatives because only
very small quantities of industrial-type chemicals, such as ethanol, isopropyl acohol, magnesium oxide,
phenylphosphine, and xylene, would be used. As stated in the LANL SAVEIS (DOE 1999b), the quantities
of these chemicalsthat could be released to the atmosphere during normal operations are minor and would
be below the screening levels used to determine the need for additional analysis. There would be no
operational increaseintheuse of these chemicalsasaresult of the proposed action. No chemicals have been
identified that would be a risk to members of the public from construction activities associated with the
ANL-W Alternative. Construction workerswould be protected from hazardous chemicals by adherence to
OSHA and EPA occupational standards that limit concentrations of potentially hazardous chemicals. The
potential occupational (industrial) impacts on workers during construction and operations were eval uated
based on DOE and Bureau of Labor statistic data, and are detailed in Section C.7 of Appendix C.
Construction and operations activities under this alternative are expected to result in some injuries but no
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fatalitiesto workersfor the duration of the proposed action (i.e., about 3 years of construction and 25 years
of operations).

Summaries of radiological impacts from normal operations and postulated accidents are presented below.
The methodol ogies used to determine the impacts on the public and on facility workers are presented in
Appendix B. Supplemental information associated with normal operations and postulated accidents is
provided in Appendices B and C, respectively.

5.5.10.1 Construction and Normal Operations

Construction Impacts—Noradiological riskswould beincurred by membersof the public from construction
activities. Construction workersmay be at asmall risk. They could receive doses above natural background
radiation levels from exposure to radiation from other past or present activities at the site. However, these
workers would be protected through appropriate training, monitoring, and management controls. Their
exposures would be limited to ensure that doses were kept as low asis reasonably achievable.

Operations Impacts—Under this alternative, the only radiological release would be 10 curies per year of
argon-41to the atmospherefrom Godivaoperations (see Section 5.5.3.2). Theassociated calculated impacts
on the public are presented in Table 5-37. The only dose pathway for receptors would be from immersion
in the passing plume. To put the doses into perspective, comparisons with natural background radiation
levels are included in the table.

As shown in the table, the expected annual radiation dose to the maximally exposed offsite individual
member of the public would be much smaller than the limit of 10 millirem per year set by both the EPA
(40 CFR 61) and DOE (DOE Order 5400.5) for airborne releases of radioactivity. The risk of a cancer
fatality to thisindividual from annual operations would be approximately 1.1 x 10™° per year (i.e., about
1 chance in 9 hillion per year of alatent cancer fatality). The projected number of fatal cancers to the
population within 80 kilometers (50 miles) would be 2.1 x 10”7 per year (i.e., about 1 chancein 4 million per
year of alatent cancer fatality).

Table 5-37 Annual Radiological | mpactsto the Public from TA-18 Operationsat ANL-W

Receptor | Impact Values

Population within 80 Kilometers (50 Miles)

Collective dose (person-rem) 0.00041

Percent of natural background radiation 2 4.8 x 107

Cancer fatalities® 2.1x107
Maximally Exposed Offsite Individual

Dose (millirem) 0.00021

Percent of regulatory dose limit © 0.0021

Percent of natural background radiation 2 5.8 x 10°

Cancer fatalitiesrisk 1.1x10%
Average I ndividual within 80 Kilometers (50 Miles)

Dose (millirem) 1.7 x 10°

Percent of natural background radiation 2 4.8 x 107

Cancer fatalitiesrisk 8.6 x 10

& Theaverage annual dose from background radiation at ANL-W is 359 millirem (see Section 4.5.11.1); the 239,100 peopleliving
within 80 kilometers (50 miles) would receive an annua dose of 85,800 person-rem from the background radiation.

P Based on a cancer risk estimate of 0.0005 latent cancer fatalities per person-rem (see Appendix B).

¢ This comparison cannot be made for the population and average individual because thereis no standard or limit.
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Direct radiation dosesto the public from operationsof therel ocated TA-18 critical assembly machineswould
be limited based on protective and administrative design features of the new relocated facilities. The dose
to any member of the public from direct radiation during critical assembly machine operations at the
relocated facilities would essentially be zero.

Annual radiological doses to the 100 workers involved with operations of the relocated TA-18 mission
facilitiesunder this alternative would average 100 millirem per worker, for atotal workforce annual dose of
10 person-rem. The annual doses to individual workers would be well below the DOE limit of
5,000 millirem (10 CFR 835); the DOE Control Level of 1,000 millirem per year, as established in 10 CFR
835.1002; and therecommended Administrative Control Level of 500 millirem (DOE 1999c). Anindividual
worker’sannual risk of afatal cancer isprojected to be 4.0 x 10° (i.e., about 1 chance in 25,000 per year of
alatent cancer fatality), and the projected number of fatal cancersin the workforce from operations would
be 0.0040 per year (or 1 chancein 250 that the worker population would experience afatal cancer per year
of operations).

5.5.10.2 Facility Accidents

Under the ANL-W Alternative, the TA-18 operational capabilities and materials would be relocated to
existing ANL-W buildings. The ANL-W buildings would be upgraded and modified as required to provide
safety features that would reduce the risks of accidents that currently exist at LANL under the No Action
Alternative. The accident scenarios described for the No Action Alternative at LANL are considered
applicable to the ANL-W buildings, with one exception. Accidents associated with SHEBA are excluded
because the SHEBA missionswould be moved to LANL’sTA-39; itsimpactsare shownin Section 5.6.3.10.
Certain scenario parameter values applicable to the No Action Alternative, such as leak path factors,
materials at risk, and the corresponding source term, have been adjusted to reflect improved safety features
of the ANL-W buildings.

Radiological Impacts—Table 5-38 shows the frequencies and consequences of the postulated set of
accidentsfor anoninvol ved worker and the public (maximally exposed individual and thegeneral population
living within 80 kilometers [S0 miles] of the facility). Table 5-39 shows the accident risks, obtained by
multiplying the consequences by the likelihood (frequency per year) that an accident could occur. The
accidentslisted in these tables were selected from a wide spectrum of accidents described inthe TA-18 BIO
(DOE 20014). The selection process and screening criteriaused (see Appendix C) ensure that the accidents
chosen for evaluation in this EIS bound the impacts of all reasonably foreseeable accidents at TA-18
facilities. Thus, in the event that any other accident not evaluated in this EIS were to occur, itsimpacts on
workers and the public would be expected to be within the range of the impacts eval uated.

Consideration has a so been given to the possibility of an accident originating with the collocated ANL-W
operationsthat could initiate an accident at the facilities of the relocated TA-18 operations. Because of the
robust design of the ANL-W facilities that would be used for TA-18 operations and the distance to any
nearby facilities, it was determined that there were no reasonably foreseeable collocated accidents.

The accident with the highest risk to the offsite popul ation (see Table 5-39) would be a high-pressure spray
fire on a Comet machine with a plutonium core accident. The increased number of latent cancer fatalities
in the offsite popul ation would be 7.7 x 10° per year (i.e., about 1 chance in 130 million per year of alatent
cancer fatality). Thehighest risk of alatent cancer fatality to themaximally exposed offsiteindividual would
be 7.3 x 10*2per year (i.e., about 1 chance in 137 billion per year of alatent cancer fatality). The highest
risk of alatent cancer fatality to anoninvolved worker located at a distance of 100 meters (109 yards) from
the accident would be 7.2 x 10° per year (i.e., about 1 chance in 140 million per year of a latent cancer
fatality).
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Table5-38 Accident Frequency and Consequencesunder the ANL-W Alter native

Maximally Exposed Offsite
Individual Offsite Population ® Noninvolved Worker
Latent Dose Latent Latent
Frequency Cancer (person- Cancer Cancer
(per year) Dose (rem) Fatalities® rem) Fatalities® | Dose (rem) Fatalities®
Uncontrolled reactivity insertion in Comet or Planet with a plutonium cor e accident
| 10x10° | 000021 | 11x107 | 0162 | 81x10° | 115 [ 0.00046

Bare, fully reflected or moderated metal criticality accident
| 10x10* | 83x10™ | 42x10% [ 31x10° [ 1.6x10% [ 20x10° | 80x10%
High-pressure spray fire on a Comet machine with a plutonium cor e accident

| 10x10° | o015 | 73x10° [ 154 [ o0o0077 [ 179 | 00072
Earthquake-induced facility failureswithout fire accident
[ 10x10* | 89x10° | 44x10° [ 00090 | 45x10° | 0049 [ 1.9x10%

@ Based on a population of 239,099 persons residing within 80 kilometers (50 miles) of the site.
b Increased likelihood of alatent cancer fatality.
¢ Increased number of latent cancer fatalities.

Table5-39 Annual Cancer Risks Dueto Accidentsunder the ANL-W Alter native

Maximally Exposed Noninvolved

Accident Offdite Individual @ Offsite Population ¢ Worker 2
Uncontrolled_reactlwty insertion in Comet or Planet 11 x 1022 8.1 x 101 46 x 100
with a plutonium core
Bare, fully reflected or moderated metal criticality 4.2 x 10" 1.6 x 1016 8.0 x 10°¢
ngh-pre$ure spray fire on a Comet machine with a 73% 1012 77 % 10° 72 %10°
plutonium core
Earthquake-induced facility failures without fire 4.4 x10"% 4.5x 107 1.9 x 10°

& Increased risk of alatent cancer fatality.
P Risk of increased number of latent cancer fatalities.
¢ Based on a population of 239,099 persons residing within 80 kilometers (50 miles) of the site.

Hazar dous Chemical sand Expl osives Impacts—Therewoul d be no hazardous chemical s or explosivesused
or stored at the new or modified ANL-W buildings, other than minor industrial quantities, that would impact
workers or the public under accident conditions.

Involved Worker Impacts

Approximately 100workerswould belocated at the ANL-W facility. During criticality experiments, workers
would be safely located beyond a prescribed distance from the experiments.

Workers in the vicinity of an accident could be at risk of serious injury or fatality. The uncontrolled
reactivity insertion on the Comet or Planet assemblies with a plutonium core would be typical of worker
impacts during accident conditions.

Facility operating procedures prohibit personnel from being in the test facility during remote operation of
the Comet or Planet assemblies. If an accident were to occur during atest run due to improper experiment
setup and/or a combination of operator errors from the control room, the involved workers would bein the
remote-control room and no workers would be present in the test facility. Workers in the remote-control
room would be protected by a combination of shielding and distance from the immediate impacts of the
accident. Theremote-control room engineered safety featuresand/or protective actionstaken by the control -
room staff to limit contamination of the control-room environment would protect the involved workers.
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Inthe event that workersin the bay area setting up thetest initiate acriticality accident, it isanticipated these
workerswould be subject to seriousinjury or fatality asaresult of the accident. Sincethefacility operating
procedures would not prohibit workers from being in adjacent areas during operations, it is anticipated that
workersin the vicinity outside of the bay would receive an estimated dose of lessthan 200 millirem after an
uncontrolled criticality event. (Thisisestimated based on the potential energy released during this accident
in relation to that used to design the shielding requirements.)

Following initiation of accident/site emergency alarms, workerswould evacuate the areain accordance with
site emergency operating procedures and would not be vulnerable to additional risk of radiological injury.

55.11 Environmental Justice

Construction Impacts—T here would be no disproportionately high and adverse environmental impacts on
minority and low-income popul ations due to construction under the ANL-W Alternative. Asstatedin other
subsections of Section 5.5, environmental impacts from construction would be small and would not be
expected to extend beyond the ANL-W site boundary.

Operational Impacts—No disproportionately high and adverse environmental impacts on minority and low-
income populations would occur under the ANL-W Alternative. This conclusion is aresult of analyses
presented in this ElSthat determined therewere no significant impactson human health, ecological, cultural,
paleontol ogical, socioeconomic, and other resource areas described in other subsections of Section 5.5.

During normal operations, approximately 10 curies of the noble gas argon-41 could be activated in the
atmosphere. Theimpacts measured in terms of latent cancer fatalities on the general population would be
small, asindicatedin Table5-37. Additionally, subsistence consumption of cropsandwildliferadiologically
contaminated with argon-41 would not be harmful since argon-41 has a half-life of 1 hour and 48 minutes
and decays into a stable isotope of potassium that is not harmful to human health in small quantities.

Columns 2 and 3 of Table 5-39 show theradiological risksto the maximally exposed offsite individual and
offsite population, respectively, that could result from postul ated accidents under the ANL-W Alternative.
All of these risks are essentialy 0. Hence, none of the postulated accidents would pose a significant
radiological risk to the public, including minority and low-income individuals and groups within the
population at risk.

55.12 Waste Management

In accordance with the Records of Decision for the Waste Management PEIS (DOE 1997a), waste could be
treated and disposed of on site at ANL-W or at other DOE sites or commercial facilities. Based on the
Record of Decision for hazardous waste published on August 5, 1998 (63 FR 41810), nonwastewater
hazardous waste will continue to be treated and disposed of at offsite commercial facilities. Based on the
Record of Decision for low-level radioactive and mixed low-level radioactive waste published on February
18, 2000 (65 FR 10061), minimal treatment of low-level radioactivewastewill be performed at all sites, and,
totheextent practicable, onsite disposal of low-level radioactivewastewill continue. Hanford and NTSwill
be made availableto all DOE sitesfor disposal of low-level radioactivewaste. Mixed low-level radioactive
waste analyzed in the Waste Management PEIS will be treated at Hanford, INEEL, the Oak Ridge
Reservation, and the Savannah River Site and will be disposed of at Hanford and NTS.

It is assumed in this EIS that low-level radioactive waste, mixed low-level radioactive waste, hazardous

waste, and nonhazardous waste would be treated, stored, and disposed of in accordance with current and
developingsitepractices. Nohigh-level radioactiveor transuranic wasteisgenerated from TA-18 operations.
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Construction Impacts—No radioactive or hazardous waste types are expected to be generated from the
modification to the existing ANL-W buildingsto relocate the TA-18 operationsat ANL-W. Theimpactson
the ANL-W waste management systems, in terms of managing the waste, are discussed in this section.
Radiol ogical and chemical impactsonworkersand the public fromwaste management activitiesareincluded
in the public and occupational health and safety impacts provided in Section 5.5.10.

A minimum amount of concrete and rebar would be demolished fromtheexisting facilitiesfor the connection
of the new facility additions. These materials would be buried in the new bermed areas for the new
additions. Any waste generated from the construction activities would not be part of the ANL-W waste
stream and would be the responsibility of the construction contractor (ANL-W 2001).

Sanitary wastewater generated during construction activitieswoul d be managed using portabl etoil et systems.

Operations Impacts—The expected generation rates of waste at ANL-W associated with the relocation of
the TA-18 operational capabilities and materialsto anew location at ANL-W are compared with ANL-W’s
treatment, storage, and disposal capacities as shown in Table 5-40. The impacts on the ANL-W waste
management systems, in terms of managing the waste, are discussed in this section. Radiological and
chemical impactsonworkersand the public from waste management activitiesareincludedin the public and
occupational health and safety impacts provided in Section 5.5.10.

Table 540 Operations Waste Management | mpacts under the ANL-W Alternative

Estimated Waste Generation Estimated Waste Generation as a Percent of
for TA-18 Mission Operations Onsite Treatment Onsite Storage Onsite Disposal
Waste Type ? (cubic meters per year) Capacity Capacity Capacity
L ow-level radioactive waste
Liquids 0 0 0 0
Solids 145 Not applicable Not applicable 0.38
Mixed low-level radioactive waste
Liquids 0 0 0 0
Solids 15 0.02 0.02 Not applicable
Hazardous waste
Liquids 0 0 0 0
Solids 4 Not applicable 0.04 Not applicable
4,000 (kilograms per year)
Nonhazardous waste
Sanitary wastewater 6,900 © (d) Not applicable (d)
Solids 0 0 0 0

& Seedefinitions in Chapter 8.

® The estimated amounts of waste generated annually are compared with the annual site treatment capacities. The estimated total
amounts of waste generated over the assumed 25-year operating period are compared with the site storage and disposal capacities.

¢ Based on the assumption of 100 workers generating 50 gallons per day.

4 This sanitary wastewater would be discharged to the Sanitary Sewage Lagoons at ANL-W.

Not applicable (i.e., the mgority of this waste is not routinely treated, stored, or disposed of on site, or is not held in long-term

storage).

Solid low-level radioactivewastegenerated from TA-18 operations conducted at thenew location at ANL-W
would betreated, as hecessary, by compaction, sizereduction, or stabilization prior to being sent for disposal
at the Radioactive Waste Management Complex. The annual amount of solid low-level radioactive waste
i.e., 145 cubic meters (190 cubic yards) is estimated as 0.38 percent of the 37,700-cubic-meter-per-year
(49,000-cubic-yard-per-year) disposal capacity of the Radioactive Waste Management Complex.
Approximately 3,600 cubic meters (4,700 cubic yards) of low-level radioactive waste would be generated
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fromtheseoperationsactivitiesover the 25-year operating period. At somefuturetime, low-level radioactive
waste would be disposed of off site. The impacts of managing this waste at ANL-W would be minimal.

Mixed low-level radioactive waste generated from TA-18 operations conducted at anew location at ANL-W
would be stahilized, packaged, and stored on site for treatment and disposal in amanner consistent with the
sitetreatment plan. Mixed low-level radioactive wasteis currently treated on site with some waste shipped
to Envirocare of Utah for disposal. The 1.5-cubic-meter (2-cubic-yard) annual estimate of mixed low-level
radioactive waste generation represents about 0.02 percent of the 6,500-cubic-meter-per-year (8,500-cubic-
yard-per-year) planned capacity of the Advance Mixed Waste Treatment Facility. A total of about 38 cubic
meters (50 cubic yards) of mixed low-level radioactive waste would be generated over the 25-year operating
period of conducting TA-18 mission activities at ANL-W. Thiswaste represents about 0.02 percent of the
177,300-cubic-meter (231,900-cubic-yard) storage capacity of the Radi oactive Waste M anagement Compl ex.
The impacts of managing this waste at ANL-W would be minimal.

Hazardous waste generated from TA-18 operations conducted at a new location at ANL-W would be
packaged in U.S. Department of Transportation-approved containers and shipped off site to permitted
commercial recycling, treatment, and disposal facilities. This waste is not typically stored in long-term
storage (i.e., morethan oneyear). Approximately 4 cubic meters (5 cubicyards) per year of hazardouswaste
would be generated. Thiswaste representsabout 0.04 percent of the 9,600-cubic-meter (13,000-cubic-yard)
capacity of the hazardous waste storage building (including staging). The impacts of managing this waste
at ANL-W would be minimal.

Approximately 6,900 cubic meters (9,000 cubic yards) per year of sanitary wastewater would be generated
from the relocation of TA-18 operational capabilities and materialsto ANL-W. This sanitary wastewater
would be discharged to the Sanitary Sewage Lagoons at ANL-W. The impacts of managing this waste at
ANL-W would be minimal.

55.13 Transportation | mpacts

The transportation analysis was carried out as described in Appendix D. Under the ANL-W Alternative,
approximately 92 shipments of radioactive materialsfrom TA-18 would be relocated to ANL-W. Thetotal
distance traveled on public roads by truck carrying radioactive materials would be 345,000 kilometers
(215,000 miles).

Incident-Free Transportation Impacts—Thedosetotransportation workersfromall transportation activities
under this alternative was cal culated at 0.28 person-rem; the dose to site workersinvolved in packaging and
loading at TA-18 and unloading and unpacking at ANL-W was calculated at 2.3 person-rem; and the dose
to the public was calculated at 0.39 person-rem. Accordingly, incident-free transportation of radioactive
material would result in 0.00011 latent cancer fatalities among transportation workers; 0.0009 latent cancer
fatalities among site workers; and 0.00019 latent cancer fatalities in the total affected population over the
duration of the transportation activities. The number of nonradiological fatalitiesfrom vehicular emissions
associated with this alternative was cal cul ated to be 0.00062.

Transportation Accident Impacts—Estimates of total transportation accident risks under the ANL-W
Alternative are as follows: a collective dose to the affected population of 0.000038 person-rem, resulting
in 1.9 x 10°® latent cancer fatalities; atraffic accident, resulting in 0.00023 traffic fatalities; and a dose of
139remtoahypothetical maximally exposedindividual |ocated 33 meters (108 feet) directly downwindfrom
amost severe accident (Severity Category 8) with arelease frequency of 6 x 107 per year, leading to arisk
of 0.07 of developing alatent cancer fatality.
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5.5.14 Cumulative Impacts

The projected incremental environmental impacts of implementing the proposed action at ANL-W were
added to the environmental impacts of other present and reasonably foreseeable future actions at or near
ANL-W to obtain cumulative site impacts under normal operations. Other ongoing actions have been
included in the baselineimpacts presentedin Chapter 4. Potential cumulativeimpactsfrom other reasonably
foreseeable future actions include those presented in the Idaho National Engineering and Environmental
Laboratory Advanced Mixed Waste Treatment Project Final Environmental I mpact Statement (DOE 1999a);
theDraft |daho High-Level Wasteand FacilitiesDisposition Environmental |mpact Satement (DOE 1999h);
the Final Environmental Impact Statement for the Treatment and Management of Sodium-Bonded Spent
Nuclear Fuel (DOE 2000d); and the Nuclear Infrastructure Programmatic EIS (DOE 2000j). Additional
NEPA documents related to ANL-W and INEEL that are considered in the cumulative impacts analysis
include:

The Department of Energy Programmatic Spent Nuclear Fuel Management and Idaho National
Engineering Laboratory Environmental Restoration and Waste Management Programs Final
Environmental Impact Statement (DOE 1995c). This programmatic EIS is a complex-wide
evaluation of the alternatives for managing the existing and projected amounts of spent nuclear
fuel within the DOE inventory through 2035. The EIS contains an analysis of the impacts of
transporting spent nuclear fuel, aswell as sitewide alternatives for environmental restoration and
waste management programs at INEEL. In the associated Record of Decision, DOE designated
Hanford, INEEL, and the Savannah River Sitefor regional spent fuel storage and management and
made decisions about environmental restoration and waste management activitiesat INEEL. In
March 1996, DOE issued an amendment to the May 1995 Record of Decisiontoincludeadecision
to regionalize the management of DOE-owned spent nuclear fuel by fuel type, including spent fuel
currently stored at Hanford, INEEL, and the Savannah River Site.

The Final Environmental Impact Statement on a Proposed Nuclear Weapons Nonproliferation
Policy Concerning Foreign Research Reactor Spent Nuclear Fuel (DOE 1996a). This EIS
evaluates the adoption of ajoint DOE/U.S. Department of State policy to manage spent nuclear
fuel from foreign research reactors, including highly enriched uranium provided by the United
States to other countries for research reactors. Management alternatives include a number of
implementation optionsfor port selection, transportation, and storage at DOE sites. Inthe Record
of Decision, DOE selected a management policy that returned spent nuclear fuel from various
foreign research reactorsto the United States using two designated U.S. ports and management at
INEEL and the Savannah River Site.

Cumulative transportation impacts were determined by analyzing the impacts along the various routes used
to transport the material s associated with relocated TA-18 activities over the 25-year operating period. The
methodology for assessing cumulative impactsis presented in Appendix F.

In thissection, cumulative siteimpacts are presented only for those“ resources’ at asitethat may reasonably
be expected to be affected by the proposed action. These include site employment, electrical consumption,
water usage, air quality, waste management, and public and occupational health and safety. Thissectionalso
includes the cumulative impacts associated with intersite transportation.
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Resour ce Requirement Impacts—Cumul ativeimpactson key resourcerequirementsat ANL-W are presented
in Table541. Asawhole, use of al major resources would remain within the INEEL site capacity. The
proposed relocation of TA-18 missions at ANL-W would require a small increase in the site’s use of
electricity and water of approximately 0.6 percent and 0.02 percent, respectively. Cumulatively, INEEL
would use about 78 percent of the available electrical capacity and about 13 percent of the available water
capacity. Site employment could increase by approximately 20 workers.

Table 541 Maximum Cumulative Resour ce Use and Impactsat ANL-W and INEEL

Site Electrical Consumption | Water Usage (million
Activities Employment | (megawatt-hours per year) liters per year)
Existing site activities® 7,993 221,772 4,829
SNF Management and INEL Environmental
Restoration and Waste Management - 2,200 2
Foreign Research Reactor SNF Management - 1,000 2
Waste Management PEIS - 13,980 194
Advanced Mixed Waste Treatment Project - 33,000 16
B:QSJSOI;?/;I] Radioactive Waste and Facilities _ 33,000 351
Nuclear Infrastructure Operations 24 Negligible® 1.68
New TA-18 Operations 20 2,249 6.9
Total 8,037 307,201 5,403
Total site capacity Not applicable 394,200 43,000

SNF = spent nuclear fuel, INEL = Idaho Nationa Engineering Laboratory, PEIS = programmatic environmental impact statement.

& Reflects current sitewide activities (except that the “Site Employment” value aso reflects projected employment from other
activities) anticipated to continue during al or part of the 25-year period evaluated for proposed TA-18 operations.

® Additional el ectricity consumption associ ated with thisoption would be negligible compared to that associ ated with existing facility
activities.

Note: Toconvert fromlitersper year to gallons per year, multiply by 0.264; to convert from megawatt-hoursto British thermal units,

multiply by 3.42 x 10°.

Air Quality Impacts—Cumulative impacts on air quality at ANL-W are presented in Table 5-42. ANL-W
is currently in compliance with all Federal and state ambient air quality standards and would continue to
remain in compliance, even after including the cumulative effects of all activities. The contributions of
TA-18 operations to overall site concentrations are expected to be very small.

Public and Occupational Health and Safety — Normal Operations | mpacts—Cumulative impacts in terms
of radiation exposureto the public and workersat ANL-W are presented in Table 5-43. Therewould beno
increase expected in the number of latent cancer fatalities in the population from site operationsif TA-18
operationswereto occur at ANL-W. Thedoselimitsfor individual membersof the public are givenin DOE
Order 5400.5. Asdiscussed inthat order, the dose limit from airborne emissionsis 10 millirem per year, as
required by the Clean Air Act; the dose limit from drinking water is 4 millirem per year, as required by the
Safe Drinking Water Act; and the dose limit from al pathways combined is 100 millirem per year.
Therefore, as is evident in Table 543, the dose to the maximally exposed offsite individual would be
expected to remain well within regulatory limits. Onsite workers would be expected to see an increase of
approximately 0.004 latent cancer fatalities due to radiation from TA-18 operations over the 25-year
operating period.
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Table 542 Maximum Cumulative Air Pollutant Concentrationsat ANL-W for Comparison with

Ambient Air Quality Standards

Nitrogen
Parameter Carbon Monoxide | Dioxide PM,, Sulfur Dioxide
Averaging Period 24 24
8Hours | 1Hour | Annual | Annual | Hours | Annual | Hours | 3Hours
Activities
Existing ANL-W site activities?
(micrograms per cubic meter) 13 57 11 0.018 0.28 0.88 11 62
Additional INEEL contribution ®
(micrograms per cubic meter) 78 206 0.46 0.49 12 0.14 53 24
Advanced Mixed Waste Treatment
Project © (micrograms per cubic
meter) 0.85 115 0.34 0.006 4.6 0.012 45 25
Sodium-Bonded Spent Nuclear Fuel
Project (micrograms per cubic
meter) 0 0 0 0 0 0 0 0
HLW & FD ¢
(micrograms per cubic meter) 4.2 10 0.19 0.02 0.28 0.57 8.9 42
Nuclear infrastructure operations
(micrograms per cubic meter) 0 0 0 0 0 0 0 0
New TA-18 operations less than less than
5.27 22 0.002 0.001 0.578 0.001 0.539 3.49
Total concentration (micrograms per
cubic meter) 101 410 21 054 18 16 30 156
Standard
Most stringent standard ©
(micrograms per cubic meter) 10,000 | 40,000 100 50 150 80 365 1,300

HLW & FD = high-level radioactive waste and facilities disposition.
& The contribution from existing ANL-W sources evaluated in the Final El Sfor the Treatment and Management of Sodium-Bonded
Soent Nuclear Fuel, Table 3-2 (DOE 2000d, but reanalyzed using the ISCST3 model).
® Environmental impacts associated with existing site activities (excluding activities at ANL-W) as shown in the Idaho High-Level
Waste and Facilities Disposition Draft EIS, Table C.2-14 (DOE 1999h) and in the Final ElSfor the Treatment and Management
of Sodium-Bonded Spent Nuclear Fuel, Table 3-2 (DOE 2000d). The activitieswhose concentrationsare provided inthisrow are

anticipated to continue during part or all of the 25-year period evaluated for proposed TA-18 operations.

¢ Advanced Mixed Waste Treatment Project Final EIS activities—proposed action with microencapsulation or vitrification,

Table 5.7-6 (DOE 1999a).

4 ]daho High-Level Waste and Facilities Disposition Draft EISsite boundary contribution for planning basis option, Table C.2-14

(DOE 1999h).

¢ The more stringent of the Federal and state standards is presented if both exist for the averaging period.
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Table 543 Maximum Cumulative Radiation | mpactsat ANL-W

Maximally Exposed Offsite Population Dose within
Individual 80 Kilometers (50 Miles) Total Site Workforce
Annual Dose Risk of a Dose Number of Dose Number of
(millirem per | Latent Cancer | (person- | Latent Cancer | (person-rem | Latent Cancer
I mpact year) Fatality * rem) Fatalities® per year) Fatalities®

Existing site activities® 0.008 1.0x 107 0.075 9.4 x 10* 64.9 0.026
Storage and disposition 1.6 x 10° 20x 10" 1.8x10% 2.3x10° 25 0.010
Foreign research
reactor spent nuclear
fuel 5.6 x 10" 7.0x10° 0.0045 5.6 x 10° 33 0.013
Spent nuclear fuel 0.008 1.0x 107 0.19 24x10° 5.4 0.0022
Advanced Mixed Waste
Treatment Project 0.022 2.8x 107 0.009 1.1x10* 4.1 0.0016
High-level radioactive
waste and facilities
disposition ¢ 0.002 25x10% 0.10 0.0013 59 0.023
Sodium-bonded spent
nuclear fuel 0.002 25x 108 0.012 1.5x10* 22 0.0088
Nuclear infrastructure
operations at the
Advanced Test Reactor 0 0 0 0 0 0
New TA-18 operations 2.1x10* 2.8 x10° 0.00041 5.1x10° 10 0.004
Total 0.043¢ 5.3x107¢ 0.39 0.0049 223 0.089

1)

These values are calculated based on a 25-year exposure period.

Environmental impacts associated with present activitiesat ANL-W anticipated to continueduring al or part of the 25-year period
evaluated for proposed relocated TA-18 operations.

DOE 2000d; Table 4-66.

The same individual would not be expected to be the maximally exposed individual for all activitiesat ANL-W. The location of
the maximally exposed individual depends upon where on the site an activity is performed. However, to provide an upper bound
of the cumulative impacts to the maximally exposed individual, the impacts from each activity have been summed.

Source: DOE 2000;.

o

a o

Waste M anagement

Cumulative amounts of waste generated at ANL-W are presented in Table 5-44. It isunlikely that there
would be mg or impacts on waste management at ANL-W because sufficient capacity would exist to manage
the site waste. None of the alternatives assessed in this TA-18 Rel ocation EISwould generate more than a
small amount of additional waste at ANL-W.

Transportation Impacts—The cumulative impacts from transportation associated with the relocation of
TA-18 missions are identified in Appendix D. Because likely transportation routes cross many states,
cumul ative impacts are compared on anational basis. Under the ANL-W Alternative assessed inthis TA-18
Relocation EIS, occupational radiation exposure to transportation workers and exposure to the public are
estimated to represent less than 0.01 percent of the cumulative exposures from nationwide transportation
(DOE 2002). No additional traffic fatality is expected; the incremental increase in traffic fatalities would
be less than 0.0001 percent per year.
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Table 544 Cumulative | mpacts on Waste Management Activitiesfrom ANL-W and INEEL
Concurrent Activities (cubic meters)

Treatment ) )
and Site Capacity f
Idaho HLW | Management Nuclear Treatment Disposal
Existing | and Facility | of Sodium- Infra- TA-18 Re- (cubic Storage | (cubic

Site Disposition Bonded structure location metersper | (cubic |meters per
Waste Type | Activities? EIS® SNF ¢ Operations® EIS® Total year) meters) year)
Low-level 135,600 15,320 862 35 3,625 |155,447| 42,363 | 177,493 | 69,530
radioactive
Mixed low- 3,767 12,837 40 0 38 16,682 | 157,092 | 187,761 NA
level
radioactive
Hazardous 1,180 2,457 0 0 100 3,737 NA 9,619 NA
Non- 124,905 145,262 4,960 0 365,000 |640,127 | 3,200,000 NA 3,062,000
hazardous

HLW = High-Level Radioactive Waste; SNF = Spent Nuclear Fuel; NA = not applicable (i.e., the majority of the waste is not

routlnely treated, stored, or disposed of on site).
DOE 2000d: Table 4-67, and Figures 5.4-1 through 5.4-3 and input values for those figures representing the 25-year operating
period (DOE 1999h).

® DOE 2000d: Table 4-67, and Separations Alternative — Maximum quantities for any alternative (DOE 1999h).

¢ DOE 2000d: Table 4-18, Alternative 1, Electrometallurgically Treat Blanket and Driver Fuel at ANL-W; 12 years of operations
and selected in the Record of Decision (65 FR 56565).

4 DOE 2000j: 4-122, Alternative 2, Option 7, Use Only Existing Operational Facilitiesand selected inthe Record of Decision (66 FR
7877).

¢ ANL-W Alternative.

' Capacities derived from Table 4-68, TA-18 Relocation EIS.

Sources; DOE 2000d; Sections 4.5.12 and 5.5.12, TA-18 Relocation EIS.

5.6 RELOCATION OF SHEBA AND OTHER SECURITY CATEGORY II1/IV ACTIVITIES

SHEBA and other security Category I11/1V activities of TA-18 would either be relocated to TA-39 and
TA-55, respectively, or remain at TA-18. The locations of TA-39 and TA-55 within LANL are shown in
Figure 4-2.

Thefollowing sections present aseparate completeanalysisfor therel ocation of SHEBA activitiesto TA-39
and other security Category I11/IV activitiesto TA-55. Thisanalysisincludes a discussion on the selection
of TA-39 asthe proposed site for the relocation of SHEBA. Because TA-55 was chosen for the relocation
of security Category I11/1V activitiesto coincidewith the rel ocation of security Category I/11 activities, asite
selection process was not required. This section also includes a description of facility requirements,
operational characteristics, and construction requirementsfor SHEBA and security Category 111/1V activities.
The analysis includes a description of the unique affected environment features of TA-39, the portion of
TA-55 identified for the security Category I11/1V relocation activities (the affected environment of LANL
as a whole, TA-18, and the rest of TA-55 are described in Chapter 4), and the environmental impacts
resulting from the proposed relocation of SHEBA and other security Category I11/1V activities.

5.6.1 Basisfor Analysis
Thefollowing sections present a discussion on the selection of TA-39 asthe proposed site for therelocation

of SHEBA. Facility requirements, operational characteristics, and construction requirements for SHEBA
and security Category I11/1V activities are also presented.

5-92



Chapter 5— Environmental |mpacts

5.6.1.1 Siting Selection for SHEBA

SHEBA and other security Category IlI/IV activities are currently conducted at TA-18. A major
distinguishing characteristic of the SHEBA criticality machineisthat itisused totest and calibrate criticality
alarm detectors and personal dosimeters. This use requiresthat the SHEBA machineisoperatedin a“free-
field” environment, i.e., with no radiation shielding. Because TA-18 is very close to the heavily traveled
Pgjarito Road, many SHEBA operations must be performed at nighttime and require Pgjarito Road to be
closed. Leaving SHEBA at its current location would offer little advantage, especially if security
Category I/11 activities were relocated, as the ongoing cost of maintaining an aging infrastructure could
exceed the capital costs for new facilities.

To minimize the potential exposure to members of the public and collocated uninvolved workers, some
SHEBA operations require Pgjarito Road to be closed and a minimal site occupancy at TA-18. A new site
that limits public access would alow experiments to be conducted during normal working hours.
Maintaining a distance to the public of 800 to 1,000 meters (875 to 1,094 yards) is desirable to limit the
requirement for safety-class structures, systems, and components. SHEBA operations require the ability to
becontrolled remotely, thereby necessitating acontrol building fromwhichto operatethe SHEBA assembly.
Onthe other hand, the operations require simpl e structures with the usual utilities, such aselectricity, water,
sewer, and compressed air.

Theinitial set of technical area criteriafor siting SHEBA included relatively low population densities and
some utilities. TA-39wasidentified asthe sitefor the relocation of SHEBA activities because of itsremote
location and the availability of existing facilities and utilities that would reduce construction costs. While
once used extensively for explosives testing, most of this activity at TA-39 has been transferred to other
locationsat LANL. Therefore, relocating SHEBA activitiesto TA-39 would requireonly amoderate amount
of coordination with other existing site activities. A brief discussion of other sitesat LANL evaluated for
the relocation of SHEBA activities and the reasons they were not considered for detailed analysis follows
(their locations at LANL are shown in Figure 4-2):

TA-16—The main deficiency of the TA-16 site is that substantial development of this genera area
(“Experimental Engineering”) is planned. The LANL Comprehensive Ste Plan 2000 (LANL 2000g)
specifies that this areais scheduled to contain tritium facilities, explosives facilities, and facilities related
to the Advanced Hydrotest Facility. Locating SHEBA in thisareawould hinder these developments aswell
as SHEBA' s operational efficiency.

TA-49—Proximity to the public is the main deficiency of this site. State Highway 4 is only 500 meters
(547 yards) away from this site, and LANL has no control over this state highway.

TA-36—Current and planned use of this areafor high-explosivestesting is the main deficiency of this site.
The high frequency of planned explosives testing would severely impact SHEBA' s operational efficiency.

TA-33—This site has severa significant deficiencies. The utilitiesin this areaare very limited, the siteis

close to apopular trail leading to the Rio Grande Valley, and, on several occasions, hikers have walked up
into the area.
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5.6.1.2 Facilities

Therelocation of the SHEBA activitiesto TA-39 would involve the construction of a new structure on top
of an existing bunker (Building 6 at TA-39) or the construction of a new bunker and cover structure at
another suitablelocation at TA-39. The bunker, in both cases, would be used to house the SHEBA solution
tanks and support equipment. A new control and training-room structure would either be built along the
existing road leading to Building 6 at TA-39 or in relatively close proximity to the construction of the new
SHEBA bunker. Ineither case, it would be outside the SHEBA radiation and existing expl osives magazines
exclusion zones. Water and gas would be extended to this building, along with the installation of a septic
tank and leachfield. Thelocation of theexisting Building 6 at TA-39 proposed for therel ocation of SHEBA
isshown in Figure 5-1.

The relocation of the security Category I11/1V activitiesto LANL’s TA-55 would involve the construction
of anew laboratory and a new office building at TA-55 in the proximity of the proposed new underground
facility for security Category I/11 activities, but outside the PIDAS. Thelocation of these two buildings for
therelocation of security Category I11/1V activitiesat LANL’STA-55isshowninFigure5-2. If adecision
is made that security Category II1/1V activities remain at TA-18, some internal modifications to TA-18
facilities would be required, but no new construction. Internal modifications would be limited to
rearrangement of internal spaces to accommodate the security Category I11/1V activities.

5.6.1.3 Operational Characteristics

The operational characteristics of thefacilitiesat TA-18 are provided in Section 3.2.1 and Table 3-2. They
include all security Categories (i.e., security Category I/Il, SHEBA, and other security Category I11/IV
activities). The operational characteristicsfor only SHEBA or security Category I11/1V activities cannot be
easily separated. Therefore, with the exception of the potential radiological effluent (100 curies per year of
argon-41from SHEBA activities), al other operational characteristicsare assumed to bethosein Table 3-2.
5.6.1.4 Construction Requirements

Table 5-45 shows the construction regquirement parameters used for the environmental impact analysis.

Table 545 Construction Requirementsto Relocate SHEBA and Security Category I11/1V
Activitiesto TA-39 and TA-55, Respectively

SHEBA
New Bunker and New Office and Laboratory Building for
Requirement Existing Bunker Cover Structure Security Category I11/1V Activities

Electrical energy (megawatt-hours) 5.2 5.2 26
Peak electric demand (megawatts) 0.013 0.013 26
Concrete (cubic meters) 40 200 971
Steel (metric tons) 11.2 18.6 302
Fuel/gasoline (liters) @ €) @
Water (liters) 34,100 34,100 4,660,000
Land (hectares) 0.2 0.2 1.7
Construction Workers

Peak (workers) 25 25 45

Construction time (months) 6 8 12t0 18

@ Not provided. Considered to be part of construction cost; contractors are to provide fuel/gasoline needed for their machinery.
Source: LANL 2001a.
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Figure5-1 Location of the Proposed Facilities for the Relocation of SHEBA at LANL’STA-39
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5.6.2 Affected Environment

SHEBA and other security Category Il1/1V activities would either remain at TA-18 or be relocated to
LANL’sTA-39 and TA-55, respectively. The affected environment for the relocation of SHEBA and other
security Category II1/1V activities, therefore, is associated in general with LANL and specifically with
TA-18, TA-39, and TA-55.

The affected environment at LANL, including unique features at TA-18 and the part of TA-55 selected for
the proposed rel ocation of security Category I/11 activities, was described previously in Chapter 4. Some of
thefeaturesuniqueto LANL’ s TA-39 affected environment and the part of TA-55 selected for the proposed
relocation of TA-18 security Category I11/1V activities are described below. The following descriptions of
the affected environment at LANL’s TA-39 and TA-55 are based all or in part on information provided in
the LANL S\MVEIS (DOE 1999b).

Land Resour ces
Land Use—TA-39 islocated within the Explosives/Waste Disposal |and-use category (see Figure 4-3). It
is located in the southeastern part of LANL. TA-39 borders Bandelier National Monument and is about

3.2 kilometers (2 miles) southeast of White Rock, aresidential community. The site is used for studying
high-energy density properties in experiments using explosives-driven pulsed power. Typically, open-air
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Figure 5-2 Location of the Proposed Facilitiesfor the Relocation of Security Category I11/1V
Activitiesat LANL’STA-55

detonation is used, and up to 2,000 kilograms (4,400 pounds) of explosivesmay beused in asingletest. In
thepast, contai ned testinginvol ving plutoniumwas performed at thesite. Facilitiesat TA-39includeoffices,
laboratories, shops, magazines, firing sites, a gas-gun facility, and a storage and assembly building
(DOE 1999b). Test facilitiesarelocated at the bottom of Ancho Canyon because the deep canyon and steep
walls isolate explosives tests from the public.

Visual Resources—TA-39islocated inthe southeastern portion of LANL. Dueto topographic variation, the
area presents dramatic views of deep canyons with steep walls giving way to mesas at higher elevations.
Most of the areaisin a natural state with development restricted to a few isolated locations. The Cerro
Grande Fire did not burn across TA-39 (DOE 2000g). Developed areas within TA-39 are not visible from
offsitelocations. Dueto the general lack of development at TA-39, the Bureau of Land Management Visual
Resource Contrast rating would vary (depending on the specific viewpoint) between Class |1 and Class 11.

SiteInfrastructure
Vehicular accesstothesiteisprovided by Ancho Road from State Road 4. Utilitiesincluding electric power,
water, and natural gas serve the TA-39 Ancho Canyon facilities. In fiscal year 2000, TA-39 used

306 megawatt-hours of electricity. Natural gas usageis estimated to be about 45 cubic meters (1,600 cubic
feet) per year (LANL 2001a).
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Air Quality and Noise

A description of currentair quality conditionsat LANL, including TA-18, TA-39, and TA-55, wasaddressed
previously in Section4.2.3. Existing noisesourcesassociated with TA-39 activitiesthat could affect publicly
detectable noise levels include vehicles and high-explosives testing. Topographic and geologic features
effectively mitigate much of the noise and vibration associated with activitiesat TA-39. The LANL SWVEIS
discusses these noise sourcesin further detail. Background noise levels at the adjacent Bandelier National
Monument are low, as discussed in Section 4.2.4.

Geology and Soils

Thestratigraphy of the TA-39 Ancho Canyon siteisexpected to befairly representative of other canyon sites
within LANL, with unconsolidated alluvial sediments (e.g., gravel, sand, silt, and clay) comprising the
canyon bottom that overlies poorly welded and highly weathered volcanic tuff. Welded tuff typically
comprises the canyon walls. Soils derived from these parent materials are typically sandy loams. Three
faults associated with the Pgjarito Fault Zone (i.e., Pajarito, Rendija Canyon, and Guaje Mountain) are
considered capable (10 CFR 100, Appendix A). The closest known fault to TA-39 is the Pgjarito Fault,
which is located approximately 8 kilometers (5 miles) west of TA-39 (see Figure 4-3 and Section 4.2.5)
(DOE 1999b).

Water Resour ces

Surface Water—There are no natural surface water bodies in the vicinity of the TA-39 Ancho Canyon
facilities. The Ancho Canyon arroyo is ephemeral along most of its length as it traverses TA-39 from
northeast to southwest. However, it becomes perennial along itslowermost reach to its confluence with the
Rio Grande at TA-33 (DOE 1999b). Two NPDES outfallsto Ancho Canyon from TA-39 high-explosives
testingfacilitieswereeliminatedin 1997 (LANL 2000e, DOE 1999b). Storm-water runoff and surfacewater
quality within Ancho Canyon and other LANL canyonsismonitored to evaluatethe effectsof LANL facility
operations (see Section 4.2.6.1).

Groundwater—Groundwater across LANL occurs in the relatively shallow canyon-bottom aluvium as
intermediate perched groundwater, and deeper in the main (regional) aguifer. The depth to perched
groundwater bodies in the canyons has been found to range from 27 to 137 meters (90 to 450 feet)
(DOE 1999b). Monitoring-well R-31islocated in Ancho Canyonat TA-39. The Environmental Restoration
Project has also installed numerous shallow wells near landfills at TA-39.

Ecological Resour ces

Terrestrial Resources—TA-39 is located in the Pinyon-Juniper Woodland vegetation zone. However,
vegetation within the area varies with elevation, with pinyon-juniper woodland present in the 1,900- to
2,100-meter (6,200- to 6,900-foot) elevation range and ponderosa pine woodland found in the 2,100- to
2,300-meter (6,900- to 7,500-foot) elevation range (DOE 1996f). Development within TA-39 is restricted
to afew isolated locations, anumber of which occur along Ancho Road at the bottom of the Ancho Canyon.
V egetation within the canyon is pinyon-juniper woodland. TA-39 was not burned during the Cerro Grande
Fire. Wildlifetypical of pinyon-juniper woodlandsincludesthe Cassin’ skingbird, cliff swallow, coyote, and
mule deer. Animalsfound within the ponderosa pine community at higher elevations of TA-39 include the
Western bluebird, solitary vireo, raccoon, and mountain lion (DOE 1999b, DOE 2000g).
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Wetlands—T hereis onewetland located in the southeastern portion of TA-39 whereit borders TA-33. The
wetlandischaracterized by vegetation and other componentssimilar to thesefound in thewetland associated
with TA-18 (see Section 4.2.7.2).

Aquatic Resources—There are no aguatic resources within TA-39.

Threatened and Endangered Species—No threatened and endangered species or their critical habitat have
been found to date at TA-39.

Cultural and Paleontological Resour ces

Prehistoric Resources—Based on previous cultural resource surveys, archaeological sites have been
identified throughout TA-39. One archaeological siteislocated to the east-southeast of existing Building 6
and another two archaeological sitesare located to the west of the proposed location for the new control and
training building in conjunction with relocating SHEBA to Building 6.

Another archaeological site, eligible for nomination to the National Register of Historic Places, is located
in afenced area near the proposed security Category I11/IV office building and parking lot at TA-55.

No historic or paleontological resources have been found at TA-39.

Socioeconomics

The socioeconomic characteristics of the region surrounding TA-39 are presented in Section 4.2.9.
Environmental Justice

Minority and low-income population statistics for the region surrounding TA-39 are presented in
Section 4.2.10.

Radiation Exposure

Major sources and levels of background radiation exposure to individuals in the vicinity of LANL were
previously discussedin Section4.2.11.1. External radiation doses have been measured in areas surrounding
TA-39that may containradiological sourcesfor comparisonwith offsitenatural background radiationlevels.
Measurements taken in 1999 showed an average onsite dose in the vicinity of TA-39 of 183 millirem,
compared to an average offsite dose of 126 millirem (LANL 2000f).

Waste M anagement

Two locations within TA-39, firing sites 6 and 57, currently operate as open detonation sites for treatment
of hazardous waste under RCRA interim status. Additionally, there are approximately 25 potential release
sitesat TA-39, 14 of which are solid-waste management units subject to RCRA corrective action standards
and the Hazardous and Solid Waste Amendment provisions of LANL’s Hazardous Waste Facility Permit.
The latter group includes firing sites 6 and 57. The environmental restoration program’s current baseline
for cleanup activities at TA-39 will beginin fiscal year 2006. I1f SHEBA isrelocated to Building 6 (firing
site 6) at TA-39, the site would require characterization and closure with a potential need for a postclosure
permit and associated monitoring.
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5.6.3  Environmental Impacts

The following subsections address the environmental impacts associated with the potential relocation of
SHEBA from TA-18 to TA-39 and other security Category I11/1V activitiesto TA-55. The environmental
impacts associated with the relocation of SHEBA and other security Category 111/IV activities at LANL
should be considered in conjunction with theimpacts associated with the rel ocation of security Category 1/11
activities, as discussed in Section 5.2, LANL New Facility Alternative, and Sections 5.3, 5.4, and 5.5. The
environmental impacts associated with SHEBA and other security Category I11/1V activities remaining at
TA-18 are considered to be bounded by the impacts described for the No Action and TA-18 Upgrade
Alternatives evaluated in detail in Section 5.2.

5.6.3.1 Land Resources
Land Use

Construction Impacts—A small amount of land (approximately 0.08 hectares[0.2 acres]) would bedi sturbed,
should SHEBA berelocated to TA-39, regardless of whether SHEBA islocated on top of an existing or new
bunker building. Water and gas lines and a septic tank and leach field would be needed to support the
proposed new control and training building and would use existing utility corridors where possible.

Should security Category 111/IV activities be relocated to TA-55, a laboratory, office buildings, and a
200-vehicle parking lot would be built on a 3.2-hectare (8-acre) site located outside of the current TA-55
PIDAS. Theconstruction of these buildingsand aparkinglot, including aconstruction lay-down area, would
occupy about 1.6 hectares (4 acres) of thissite. Thisproposed actioniscompatiblewith the current Research
and Development land-use designation of TA-55.

Operations | mpacts—Operations of these new facilities would be compatible with current land use at both
TA-39and TA-55, aswell astheir present land-usedesignations. Thus, therewould be no measurableimpact
on land use during the operational phase of the proposed action.

Visual Resources

Construction Impacts—Although some impact on visual resources may result from the presence of
construction equipment and dust at TA- 39 and TA-55, these impacts would be temporary and not visible
at any offsite location.

Operations Impacts—The presence of new buildings and/or modification of Building 6 at TA-39 would
result in little change in the appearance of the area. Thus, the overall Class |l to Class |11 Bureau of Land
Management Visua Resource Management rating of TA-39 would not change as aresult of relocation.

New buildings at TA-55 would add to the visual impact of development at TA-55. While not visible from
lower elevations, new development would be visible from higher elevations to the west along the upper
reaches of the Pgjarito Plateau rim. Asaresult of the Cerro Grande Fire, visibility of newly built structures
(aswell astheentire TA-55 area) would be greater than would have been the case beforethefire. However,
regardlessof theeffectsof thefire, the Class|V Bureau of Land Management Visual Resource Management
rating of the area would not change as a result of relocation.
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5.6.3.2 Sitelnfrastructure

Construction Impacts—The projected demands on key infrastructure resources associated with the
construction of new SHEBA and security Category [11/IV buildings at LANL are presented in Table 5-46.
Currently, existing LANL infrastructure would be capable of supporting the construction requirements
without exceeding site capacities. Although gasoline and diesel fuel would be required to operate
construction vehicles, generators, and other construction equipment, it is expected that fuel would be
procured from offsite sources and, therefore, is not alimited resource.

Table5-46 Sitelnfrastructure Requirementsfor Facility Construction for Relocation of SHEBA
and Other Security Category I11/1V Activities

SHEBA® Security Category I11/1V ?
Percent of Percent of
Available Site Available Site Available Site
Resource Capacity ® Requirement Capacity Requirement Capacity
Electricity
Energy 461,132 5.2 0.001 26 0.006
(megawatt-hours per year)
Peak load (megawatts) 24 0.013 0.054 0.026 0.11
Fuel
Gasoline and diesel Not limited Negligible Not limited Negligible Not limited
(liters per year) ©
Water (liters per year) 335,000,000 34,100 0.01 4,656,000 14

& Capacity minus the current site requirements, a calculation based on the data provided in Table 5-1, TA-18 Relocation EIS.

b Representstotal rather than annualized val ues as the low-end projected period of construction ranges from 6 months for SHEBA
to 12 months for security Category I11/1V facilities.

¢ Not limited due to offsite procurement.

Sources. Table 5-1, TA-18 Relocation EIS; LANL 2001a.

Operations Impacts—Resources needed to support operation of SHEBA at TA-39 and new security
Category I11/1V buildingsat TA-55 are presented in Table5-47. Itisprojectedthat all other existing LANL
infrastructure resources would be adequate to support proposed operational activities over 25 years. In
general, total infrastructure requirements would be a small fraction of those projected under the No Action
Alternative (see Section 5.2.2), with operational demands for security Category I11/IV activities not easily
separated out and bounded by that alternative. Therefore, they are considered “negligible” for the purpose
of analysis.

5.6.3.3 Air Quality
Nonradiological Releases

Construction Impacts—Construction of new buildings and/or modification of an existing building at TA-39
for SHEBA would result in an increase in air quality impacts from construction equipment, trucks, and
employee vehicles. Criteria pollutant concentrations for construction of a new building assumed to be
located in the central part of TA-39 were modeled and compared to the most stringent standards (see
Table5-48). Concentrationsof criteria pollutantsfrom the construction of new buildingsat other locations
north of the main TA-39 support facilities and along the road are expected to be similar. The maximum
ground-level concentrations that would result from construction would be below the ambient air quality
standards. The maximum short-term concentrations would occur at receptors to the southwest along the
LANL boundary adjacent to Bandelier National Monument. The maximum annual concentrations would
occur at areceptor east of TA-39 along Route4. Modeling of construction air quality considered particul ate

5-100



Chapter 5 — Environmental |mpacts

emissions from activity in a construction area of 0.08 hectares (0.2 acres) and emissions from various
earthmoving and materials-handling equipment.

Table5-47 SitelInfrastructure Requirementsfor Facility Operationsfor Relocation of SHEBA
and Other Security Category I11/1V Activities

Security
SHEBA® Category I11/1V ®
Percent of Percent of
Available Site Available Site Available
Resource Capacity ? Requirement Capacity Requirement | Site Capacity
Electricity
Energy (megawatt-hours per year) 461,132 Negligible Negligible Negligible Negligible
Peak load (megawatts) 24 Negligible Negligible Negligible Negligible
Fuel
Natural gas (cubic meters per year) 159,400,000 Negligible Negligible Negligible Negligible
Liquid fuel (liters per year) © Not limited Negligible Not limited Negligible Not limited
Coal (metric tons per year) Not applicable 0 Not applicable 0 Not
applicable
Water (liters per year) 335,000,000 Negligible Negligible Negligible Negligible

& Capacity minus the current site requirements, a calculation based on the data provided in Table 5-1, TA-18 Relocation EIS.
b valueswould be a small fraction of the requirements projected under the No Action Alternative.

¢ Not limited due to offsite procurement.

Sources. Table 5-1, TA-18 Relocation EIS; LANL 2001a.

Construction of new buildingsat TA-55for therel ocation of TA-18 security Category I11/1V activitieswould
result in an increase in air quality impacts from construction equipment, trucks, and employee vehicles.
Criteriapollutant concentrationsfor constructionwere model ed and compared to the most stringent standards
(see Table5-48). Themaximum ground-level concentrationsthat would result from construction would be
below the ambient air quality standards, except for short-term concentrations of PM,, and total suspended
particulates that could be above the standard at receptors adjacent to the site along Pajarito Road. Actual
construction concentrations are expected to be less because conservative emission factors and other
assumptions were used in the modeling of construction activities and tend to overestimate impacts. The
maximum short-term concentrationswould occur at areceptor on Pajarito Road adjacent to the construction
area. Themaximum annual concentrationswould occur at areceptor to the north of TA-55 alongthe LANL
boundary. Computer modeling of construction air quality considered particulate emissionsfrom activity in
a construction area of 1.7 hectares (4.1 acres) for security Category I11/IV activities and emissions from
variousearthmoving and material s-handling equi pment. M easuresthat could be used to mitigate construction
emissions are discussed in Section 5.9.

Modification of buildings and infrastructure to maintain security Category I11/1V activitiesat TA-18 could
resultin someincreasein criteriapollutant emissions and concentrations. Theseimpactswould be bounded
by the construction air quality impacts described under the TA-18 Upgrade Alternative in Section 5.2.3.1.

Operations Impacts—Small quantities of toxic air pollutants could be generated from SHEBA and security

Category 1/IV activities. These emissions are discussed in Section 5.6.3.10, Public and Occupational
Health and Safety.
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Table 548 Nonradiological Air Quality Concentrationsat TA-39 for SHEBA and TA-55 for

Security Category I11/IV Activities— Construction

Most Stringent Maximum Incremental Maximum Incremental
Standard or Guideline | Concentration from TA-55 Concentration from TA-39
Averaging (micrograms per (micrograms per (micrograms per
Period cubic meter) 2 cubic meter) ° cubic meter) °
Carbon monoxide 8 Hours 7,800 123 715
1 Hour 11,700 703 572
Nitrogen dioxide Annual 73.7 0.25 0.081
24 Hours 147 69 19.7
PM Annual 50 1.25 0.016
24 Hours 150 154 2.95
Sulfur dioxide Annua 41 0.02 0.007
24 Hours 205 6.62 1.97
3 Hours 1,030 41.3 15.8
Total suspended Annua 60 247 0.026
particul ates 24 Hours 150 303 4.14

PM,, = particulate matter less than or equal to 10 microns in diameter.

& The more stringent of the Federal and state standards is presented if both exist for the averaging period. The National Ambient
Air Quality Standards (40 CFR 50), other than those for ozone, particulate matter, lead, and those based on annual averages, are
not to be exceeded more than once per year. The annual arithmetic mean PM,, standard is attained when the expected annual
arithmetic mean concentration is less than or equal to the standard. Standards and monitored values for pollutants other than
particulate matter are stated in partsper million. Thesevalues have been converted to microgramsper cubic meter with appropriate
correctionsfor temperature (21 °C [70 °F]) and pressure (el evation 2,135 meters[ 7,005 feet]), following New Mexico dispersion
modeling guidelines (revised 1998) (NMAQB 1998).

Theannual concentrationswereanalyzed at |ocationsto which the public hasaccess—the site boundary and nearby sensitive areas.
Short-term concentrations were analyzed at the site boundary and at the fence line of the technical areato which the public has
short-term access.

Sources: DOE 1999b, LANL 2001a.

Radiological Releases

Construction Impacts—While no radiological releases to the environment are expected in association with
construction activities at TA-39 and TA-55, the potential exists for contaminated soils and possibly other
mediato be disturbed during excavation and other site activities. Prior to commencing ground disturbance,
theNational Nuclear Security Administrationwould survey potentially affected areasto determinetheextent
and nature of any contamination and would be required to remediate any contamination in accordance with
state and Federal regulations, LANL's Hazardous Waste Facility Permit, and procedures established under
LANL’s environmental restoration program. Remediation would be conducted so that additional soil
contamination would be minimized.

Operations |mpacts—A pproximately 100 curies per year of argon-41 would be released from the rel ocated
SHEBA activitiesat TA-39 (see Section 3.2.1). Therewould be no radiological releasesfrom the rel ocated
security Category I11/1V activities at TA-55 or at TA-18. Impacts on public and occupational health and
safety from radiological releases are described in Section 5.6.3.10.

5.6.3.4 Noise

Construction Impacts—Construction of new buildingsat TA-39 and TA-55would result in sometemporary
increase in noise levels near the area from construction equipment and activities. Some disturbance of
wildlife near the area may occur as aresult of the operation of construction equipment. There would be no
change in noise impacts on the public as a result of construction activities, except for a small increase in
traffic noise levels from construction employees and material shipments. Noise sources associated with
construction at TA-39 and TA-55 are not expected to include loud impulsive sources such as blasting.
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OperationsImpacts—Noiseimpactsfromrel ocated SHEBA and security Category I11/1V activitiesat TA-39
and TA-55 are expected to be similar to existing operations at these areas. Although there would be asmall
increase in traffic noise and equipment noise (e.g., heating and cooling systems and generators) near the
areas, therewould belittle change in noise impacts on wildlife and no change in noise impacts on the public
outside of LANL as aresult of moving these activitiesto TA-39 and TA-55.

5.6.3.5 Geology and Soils

Construction Impacts—Since less than about 0.2 hectares (0.5 acres) of previously disturbed land would be
used to house relocated SHEBA activities, impacts on geology and soils at TA-39 are expected to be
negligible. The potential also exists for contaminated soils and possibly other media to be encountered
during excavation and other site activities. Prior to commencing ground disturbance, potentially affected
areas would be surveyed to determine the extent and nature of any contaminated media and required
remediationinaccordancewith state and Federal regulations, LANL’ sHazardous Waste Facility Permit, and
procedures established under LANL’s environmental restoration program.

Potential overall impacts on geology and soils at TA-55 and TA-39 from construction activities would be
minor, with the risk to proposed facilities from large-scale geologic conditions at LANL expected to be
similar to that discussed in Section 5.2.5.

Operations Impacts—T he operations of relocated SHEBA and other security Category I11/1V activities at
TA-39 and TA-55, respectively, would not be expected to result in impacts on geologic and soil resources
at LANL. The new facilities would be designed and constructed in accordance with DOE Order 420.1 and
sited to minimize the risk from geologic hazards. Thus, site geologic conditionswould be unlikely to affect
the facilities.

5.6.3.6 Water Resources
Surface Water

Construction Impacts—The reach of Ancho Canyon in thevicinity of TA-39 is ephemeral and not aviable
source of water, and no surface water would be used to support facility construction. All activities planned
for TA-39would occur on the canyon bottom, and Building 6 islocated immediately adjacent to adry stream
bed. There are no natural surface water drainages at TA-55 that would be impacted by security
Category l1/1V activities. Inaddition, appropriatesoil erosion and sediment control measures(e.g., sediment
fences, stacked haybales, mulching disturbed areas, etc.) and spill prevention practices would be employed
during construction at both TA-39 and TA-55 to minimize suspended sediment and material transport and
any potential downstream water quality impacts. It is expected that portable toilets would be used for
construction personnel at both sites, resulting in no onsite discharge of sanitary wastewater and no impact
on surface waters.

Operations Impacts—Rel ocated SHEBA and other security Category I11/IV activitiesat TA-39 and TA-55,
respectively, would not be expected to result in impacts on surface water resources, as there are no natural
surface water features present at either site. The design and operations of the modified and new facilities
would also incorporate appropriate storm-water management controls to safely collect and convey storm
water from facilities while minimizing washout and soil erosion. The only liquid effluent associated with
these activities consists of sanitary wastewater. No industrial effluent would be discharged to the surface
or subsurface at either TA-39 or TA-55. Overall, operationsimpacts on site surface waters and downstream
water quality are expected to be negligible.
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Groundwater

Construction I mpacts—Groundwater woul d berequired to support construction activitiesat both TA-39 and
TA-55 and would be obtained from the existing potable water lines and trucked to the point of use
(LANL 2001a). Asshown in Table 5-46, the volume of groundwater required for construction would be
minimal compared to site availability, and there would be no onsite discharge of wastewater to the surface
or subsurface. Construction dewatering is not expected to be necessary at either TA-39 or TA-55, as dll
excavation work would occur at arelatively shallow depth, with the proposed new buildings constructed on
poured concrete slabs and footings (LANL 2001a). Also, appropriate spill prevention controls,
countermeasures, and procedures would be employed to minimize the potential for releases of materialsto
the surface or subsurface. Asaresult, noimpact on groundwater availability or quality is anticipated from
construction activities at either TA-39 or TA-55.

Operations Impacts—Facilities housing relocated SHEBA and other security Category I11/1V activities at
TA-39 and TA-55, respectively, would use groundwater primarily to meet the potable and sanitary needs of
facility support personnel, aswell asfor miscellaneous building mechanical uses. Asshownin Table547,
theincremental volume of groundwater required on an annualized basisto support these activitieswould be
negligible compared to site availability. Therefore, no additional impacts on regional groundwater
availability are anticipated.

Sanitary wastewater would be generated as a result of facility operations stemming from facility staff use
of lavatory facilities, and from miscellaneous potable and sanitary uses. At TA-39, the new control and
training building to support SHEBA operations would be served by a new septic tank and leach field
(LANL 2001a). Although sanitary effluent would be discharged to the subsurface at TA-39, disposal would
be via an approved septic tank and leach field. At TA-55, sanitary wastewater would be collected and
conveyed to existing wastewater treatment facilities for ultimate disposal. No industrial effluent would be
discharged to the surface or subsurface at either TA-39 or TA-55. Thus, no operations impacts on
groundwater quality are expected.

5.6.3.7 Ecological Resources
Terrestrial Resources

Construction Impacts—T herel ocation of SHEBA and other security Category I11/1V activitiesto TA-39 and
TA-55, respectively, is not expected to directly affect terrestrial resources. Indirect impacts (e.g., noise)
would be temporary. New water and gas mains required to support the new control and training building
would follow roadways and existing utility corridors as much as possible.

Operations I mpacts—SHEBA operations and other security Category I11/1V activitiesat TA-39 and TA-55,
respectively, would not adversely impact either wildlife or wildlife habitat at either site because relocated
activitieswould not produce emissions or effluent of aquality and level that would adversely affect wildlife.

Wetlands
Construction and Operations |mpacts—Construction and operations of new buildings would not directly
impact the one wetland located at the eastern end of TA-39 or the three wetlands located within TA-55.

Further, storm-water runoff, erosion, and sediment control measures would be undertaken during
construction to ensure that indirect impacts would be avoided.
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Aquatic Resour ces

Construction and Operations Impacts—T here are no aguatic resources located at either TA-39 or TA-55;
thus, direct impacts on these resources would not occur. Indirect impacts on aquatic resources located
down-gradient from these areas would be prevented by implementation of appropriate storm-water runoff,
erosion, and sediment control measures.

Threatened and Endanger ed Species

Construction and Operations Impacts—A review of a threatened and endangered species report for the
TA-18 Relocation EIS concluded that construction and operations associated with SHEBA and security
Category I11/1V activities at TA-39 and TA-55 may affect, but are not likely to adversely affect, individual
Mexican spotted owls or their potential critical habitat. 1t was further concluded that the proposed action
would fall within those actions described as acceptable in the LANL Threatened and Endangered Species
Habitat Management Plan. No additional informal or formal consultation by DOE with the U.S. Fish and
Wildlife Serviceisrequired (LANL 2001a).

5.6.3.8 Cultural and Paleontological Resources

Construction and Operations Impacts—As previously described in the affected environment discussionin
Section 5.6.2, archaeol ogical siteshavebeenidentified at TA-39inthevicinity of thetwo buildings proposed
to house the relocated SHEBA operations. Based on current maps of both locations, these sites would be
avoided by the proposed action (LANL 2001a). Should Building 6 at TA-39 not be used for the relocation
of SHEBA, the new bunker building would be sited away from any archaeological sitesto avoid impacting
cultural resources. SHEBA operations and the new control and training facilities would not affect any
cultural resources at TA-39.

The archaeological site at TA-55, eligible for nomination to the National Register of Historic Places, is
located in afenced areain the vicinity of the proposed location for the security Category I11/1V facilities.
Thisarchaeological siteincludesabuffer zone around the site and would be permanently fenced prior to the
start of any construction and operations activitiesinthearea. Thisarchaeological site would remain fenced
during operations associated with security Category I11/1V activities at TA-55 (LANL 2001a).

5.6.3.9 Socioeconomics

Construction Impacts—Construction of new buildingsat TA-39 and construction of alaboratory and office
building at TA-55 would require a peak construction employment level of 70 workers. This level of
employment would generate about 199 indirect jobs in the region around LANL. The potential total
employment increase of 269 direct and indirect jobs represents an approximate 0.3 percent increase in the
workforce and would occur only over the 18 months of construction. 1t would have no noticeableimpact on
the socioeconomic conditions of the region of influence.

Operations Impacts—SHEBA would continue to conduct experimentsand testsin all areas. Current levels
of employment would continue. No new employment or in-migration of workers would be required.
Therefore, there would be no additional impact on the socioeconomic conditions around LANL.

5.6.3.10 Public and Occupational Health and Safety

Theassessmentsof potential radiol ogical impactsassociated with relocation of SHEBA activitiestoLANL’s
TA-39 are presented in this section. Radiological impactsfrom relocated security Category I11/1V activities
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at TA-55 would be bounded by the impacts described for the LANL New Facility Alternative in
Section 5.2.10. No chemical-related health impacts are associated with any TA-18 operations because only
very small quantities of industrial-type chemicals, such as ethanol, isopropyl alcohol, magnesium oxide,
phenylphosphine, and xylene, would be used. As stated in the LANL SMEIS the quantities of these
chemicalsthat could be released to the atmosphere during normal operations are minor and would be below
the screening levels used to determine the need for additional analysis. There would be no operational
increase in the use of these chemicalsasaresult of the proposed action. No chemicals have been identified
that would be arisk to members of the public from construction activities associated with any of the LANL
aternatives. Construction workers would be protected from hazardous chemicals by adherence to OSHA
and EPA occupational standardsthat limit concentrations of potentially hazardous chemicals. The potential
occupational (industrial) impacts to workers during construction and operations were evaluated based on
DOE and Bureau of Labor statistic data and are detailed in Appendix C, Section C.7. Construction and
operations activities under this alternative are expected to result in someinjuries but no fatalitiesto workers
for the duration of the proposed action (i.e., about 3 years of construction and 25 years of operations).

Summaries of radiological impacts from normal operations and postul ated accidents are presented below.
The methodol ogies used to determine the health effects on the public and facility workers are presented in
Appendix B. Supplemental information associated with normal operations and postulated accidents is
provided in Appendices B and C, respectively.

Construction and Normal Oper ations

Construction Impacts—No radiological risks would be incurred by members of the public from relocation
or construction activities. Construction workers may be at a small risk. They could receive doses above
natural background radiation |evelsfrom exposureto radiation from other past or present activitiesat thesite.
However, these workers would be protected through appropriate training, monitoring, and management
controls. Their exposureswould belimited to ensurethat doseswerekept aslow asisreasonably achievable.

Operations Impacts—The only radiological release associated with SHEBA operations at TA-39 would be
approximately 100 curies per year of argon-41 to the atmosphere (see Section 5.6.3.3). Trace quantities of
other radionuclides may be released during operations involving the handling of security Category I11/1V
materials. However, health impacts from the releases associated with these activities are expected to be
much smaller than those associated with SHEBA operations. Therefore, only the 100-curies-per-year release
of argon—41 associated with SHEBA operations has been quantified. The associated cal culated impactson
the public are presented in Table 549. The only dose pathway to the public would be from immersionin
the passing plume. To put the dosesinto perspective, comparisonswith natural background radiation levels
areincluded in the table.

As shown in the table, the expected annual radiation dose to the maximally exposed individual member of
the public would be much smaller than the limit of 10 millirem per year set by both the EPA (40 CFR 61)
and DOE (DOE Order 5400.5) for airborne releases of radioactivity. The risk of a cancer fatality to this
individual from operationswould be approximately 3.0 x 10 per year (i.e., about 1 chancein 30 million per
year of a latent cancer fatality). The projected number of fatal cancers for the population within
80 kilometers (50 miles) would be 0.000044 per year (i.e., about 1 chance in 20,000 per year of a latent
cancer fatality).
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Table 549 Annual Radiological | mpacts on the Public from SHEBA Operationsat TA-39

Receptor | Impact Values

Population within 80 Kilometers (50 Miles)

Collective dose (person-rem) 0.087

Percent of natural background radiation 2 0.000054

Cancer fatalities® 0.000044
M aximally Exposed Offsite Individual

Dose (millirem) 0.061

Percent of regulatory dose limit ° 0.61

Percent of natural background radiation 2 0.017

Cancer fatalitiesrisk P 3.1x10°®
Average I ndividual within 80 Kilometers (50 Miles)

Dose (millirem) 0.00019

Percent of natural background radiation 2 0.000054

Cancer fatalitiesrisk P 1.0 x 10"

@ Theaverage annual dosefrom background radiation at LANL is360 millirem (Section 4.2.11.1); the 450,000 peopleliving within
80 kilometers (50 miles) of the TA-39 site would receive an annual dose of 162,000 person-rem from the background radiation.

b Based on a cancer risk estimate of 0.0005 latent cancer fatalities per person-rem (see Appendix B).

¢ This comparison cannot be made for the population and average individual because thereis no standard or limit.

Because SHEBA operations are performed in a“free-field” environment—with no radiation shielding—it
is not possible to design the facility to ensure that direct radiation would not impact the public to some
degree. However, the administrative controls currently in use at TA-18 would continue to be applied to a
relocated SHEBA facility at TA-39. TA-39 was selected in part because of its relative remoteness; the
nearest distanceto apublic road is 800 meters (see Appendix C, Section C.2), whichistwicethat at TA-18.
Sincethe direct dose falls off with distance roughly at the rate of 1/R?, where R is distance from the critical
assembly machine (i.e., SHEBA), the maximum direct dose to an individual would be about 1 millirem.

Annual radiological dosestoworkersinvolved with SHEBA operationsat TA-39 areidentical totheimpacts
shownfor SHEBA and other security Category |11/1V activitiesunder the No Action Alternative, asdescribed
in Section 5.2.10.1. Asshown in that section, the annual dosesto individua workerswould be well below
the DOE limit of 5,000 millirem (10 CFR 835); the DOE Control Level of 1,000 millirem per year, as
established in 10 CFR 835.1002; and the DOE recommended Administrative Control Level of 500 millirem
(DOE 1999c¢). The projected number of fatal cancersin the workforce from operationswould be 0.0045 per
year (or 1 chancein 220 that the worker population would experience afatal cancer per year of operations).

Facility Accidents

SHEBA operations would be relocated to new facilitiesin TA-39. The SHEBA machine would always be
aboveground. The radioactive liquid material would remain belowground except for use during an
experiment, when it would be pumped to the SHEBA machine. From an accident perspective, the SHEBA
machine, associated material's, and equipment are assumed to have the same potential for accidents as at the
existing TA-18 location. Certain scenario parameter values applicable to the No Action Alternative, such
as leak path factors, materials at risk, and the corresponding source term, have been adjusted to reflect
improved safety features of the new facility.

Radiological Impacts—Table 5-50 shows the frequencies and consequences of the postulated set of
accidentsfor anoninvolved worker and the public (maximally exposed individual and the general population
living within 80 kilometers [50 miles] of the facility). Table 5-51 shows the accident risks, obtained by
multiplying the consequences by the likelihood (frequency per year) that an accident would occur. The
accidentslisted in these tables were sel ected from awide spectrum of accidents described in the TA-18 BIO
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(DOE 2001a). The selection process and screening criteria used (as described in Appendix C) ensure that
the accidentschosen for evaluationinthisElIS bound theimpactsof al reasonably foreseeable accidentsthat
could occur at TA-18 facilities. Consideration has aso been given to the possibility of an accident at a
TA-39 collocated facility that could initiate an accident at the new SHEBA facility. Because of thelocation
of the new SHEBA facility and the distance to any nearby facilities, it was determined that there were no
reasonably foreseeable collocated accidents that could affect SHEBA. Thus, in the event that any other
accident not evaluated in this EIS were to occur, its impacts on workers and the public would be expected
to be within the range of the impacts eval uated.

Theaccident with the highest risk to the offsite popul ation (see Table 5-51) would be ahydrogen detonation
in SHEBA accident. The increased number of latent cancer fatalities in the offsite population would be
4.9 x 10° per year (i.e., about 1 chancein 20,400 per year of alatent cancer fatality). The highest risk of a
latent cancer fatality to the maximally exposed offsite individual would be 1.4 x 107 per year (i.e., about
1 chance in 7 million per year of alatent cancer fatality). The highest risk of alatent cancer fatality to a
noninvolved worker located at a prescribed standoff distance of 400 meters (437 yards) from the accident
would be 2.0 x 10° per year (i.e., about 1 chance in 500,000 per year of alatent cancer fatality).

Table 550 Accident Frequency and Consequences from the Relocation of SHEBA

Maximally Exposed
Offsite Individual Offsite Population @ Noninvolved Worker
Latent Dose Latent Latent
Frequency Cancer (person- Cancer Cancer
(per year) Dose (rem) | Fatalities® rem) Fatalities® | Dose(rem) Fatalities®
Uncontrolled reactivity insertion in SHEBA in burst mode
| 10x10° | 180 | 0009 | 6300 | 354 | 340 | 02
Hydrogen detonation in SHEBA accident
| 54x10° | 0051 | 25x105 | 180 | 90x10° [ 091 | 0.00087
Earthquake-induced facility failures without fire accident
| 10x10* | 032 | ooooot6 | 143 | 00072 [ 057 | 000023
Inadvertent solution criticality in SHEBA accident
| 10x10° [ oo00014 [ 70x10® | 0052 | 26x10°5 | 00018 | 7.2x107

@ Based on a population of 450,302 persons residing within 80 kilometers (50 miles) of the site.
® Increased likelihood of alatent cancer fatality.
¢ Increased number of latent cancer fatalities.

Table5-51 Annual Cancer Risks Dueto Accidentsfrom the Relocation of SHEBA

Maximally Exposed Offsite Noninvolved
Accident Offdite Individual @ Population ¢ Worker @
Uncontrolled reactivity insertion in SHEBA in burst 9.0 x 10° 3.5x10° 2.7 x 107
mode
Hydrogen detonation in SHEBA 1.4 x 107 49x10° 2.0x10°
Earthquake-induced facility failures without fire 1.6 x 10° 7.2x 107 2.3 x10%
Inadvertent solution criticality in SHEBA 7.0x 10 2.6 x 10 7.2x10%

& Increased risk of alatent cancer fatality.
b Risk of increased number of |atent cancer fatalities.

¢ Based on a population of 450,302 persons residing within 80 kilometers (50 miles) of the site.

Hazar dous Chemical sand Explosives| mpacts—T herewould be no hazardous chemical sor explosives used
or stored at TA-39 associated with SHEBA activities, other than minor industrial quantities, that would

impact workers or the public under accident conditions.
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Involved Worker | mpacts

Approximately 50 workers would be located at the new SHEBA facility. During criticality experiments,
workers would be safely located beyond a prescribed distance from the experiments.

Workersin the vicinity of an accident could be at risk of seriousinjury or fatality. The impacts from the
uncontrolled reactivity insertion in SHEBA in a burst-mode accident would be typical of worker impacts
during accident conditions.

Facility operating procedures prohibit personnel from being in the test facility during remote operation of
SHEBA. If an accident were to occur during a test run due to improper experiment setup and/or a
combination of operator errors from the control room, the involved workers would be in the remote-control
room and no workers would be present in the test facility. Workers in the remote-control room would be
protected by a combination of shielding and distance from the immediate impacts of the accident. The
remote-control room engineered safety features and/or protective actionstaken by the control-room staff to
limit contamination of the control-room environment protects the involved workers.

In the event that workers in the bay area setting up the test were to initiate a criticality accident, it is
anticipated these workers would be subject to seriousinjury or fatality asaresult of the accident. Sincethe
facility operating procedures would not prohibit workers from being in adjacent areas during operations, it
is anticipated that workers in the vicinity outside of the bay would receive an estimated dose of less than
200 millirem after an uncontrolled criticality event. (Thisisestimated based on the potential energy released
during this accident in relation to that used to design the shielding requirements.)

Following initiation of accident and site emergency alarms, workers would be evacuated from the areain
accordancewith site emergency operating procedures and would not bevul nerableto additional radiol ogical
risk of injury.

5.6.3.11 Environmental Justice

Construction Impacts—There would be no disproportionately high and adverse environmental impacts on
minority and low-income populations due to construction if SHEBA and other security Category I11/IV
activities were relocated to LANL's TA-39 and TA-55, respectively. As stated in other subsections of
Section 5.6.3, environmental impactsfrom construction would be small and would not be expected to extend
beyond the LANL site boundary.

Operational Impacts—No disproportionately high and adverse environmental impactson minority and low-
income populations would occur if SHEBA and other security Category I11/1V activities were relocated to
LANL’sTA-39 and TA-55, respectively. Thisconclusion isaresult of analyses presented in this EIS that
determined there were no significant impacts on human health, ecological, cultural, paleontological,
socioeconomic, and other resource areas described in other subsections of Section 5.6.3.

During normal operations, approximately 100 curies of the noble gas argon-41 could be activated in the
atmosphere by SHEBA activities. Asaresult, impacts measured in terms of latent cancer fatalities on the
general population would be small, asindicated in Table 5-49. Additionally, subsistence consumption of
crops and wildlife radiologically contaminated with argon-41 would not be harmful, since argon-41 has a
half-life of 1 hour and 48 minutes and decaysinto a stable isotope of potassium that isnot harmful to human
health in small quantities.
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Columns 2 and 3 of Table 5-51 show the radiol ogical risksto the maximally exposed offsiteindividual and
offsite population, respectively, that could result from postulated accidents during SHEBA operations at
TA-39. All of theserisks are at least four orders of magnitude less than one latent cancer fatality. Hence,
none of the postul ated accidents would pose asignificant radiol ogical risk to the public, including minority
and low-income individual s and groups within the population at risk.

5.6.3.12 Waste Management

In accordance with the Records of Decision for the Waste Management PEIS (DOE 1997a), waste could be
treated and disposed of onsiteat LANL or at other DOE sitesor commercial facilities. Based on the Record
of Decision for hazardous waste published on August 5, 1998 (63 FR 41810), nonwastewater hazardous
waste will continue to be treated and disposed of at offsite commercial facilities. Based on the Record of
Decision for low-level radioactive waste and mixed low-level radioactive waste published on
February 18, 2000 (65 FR 10061), minimal treatment of low-level radioactive wastewill be performed at all
sites, and, to the extent practicable, onsite disposal of low-level radioactive waste will continue. Hanford
and NTS will be made available to all DOE sites for disposal of low-level radioactive waste. Mixed low-
level radioactive waste analyzed in the Waste Management PEIS will be treated at Hanford, INEEL, the
Oak Ridge Reservation, and the Savannah River Site and will be disposed of at Hanford and NTS.

It is assumed in this EIS that low-level radioactive waste, mixed low-level radioactive waste, hazardous
waste, and nonhazardous waste would be treated, stored, and disposed of in accordance with current and
developing site practices. No high-level radioactive or transuranic waste is generated from the operations
of SHEBA.

Aspreviously discussedin Section 5.6.2, twolocationswithin TA-39, firing sites6 and 57, currently operate
as open detonation sites for treatment of hazardous waste under RCRA interim status. In addition,
approximately 25 potential release sites and 14 solid waste management units, subject to RCRA corrective
action standards and the Hazardous and Solid Waste Amendment provisions of LANL’s Hazardous Waste
Facility Permit, have been identified at TA-39. As aresult, any new construction or activity at TA-39
involving these types of solid waste management units would require approval by the New Mexico
Environmental Department. Partial or total cleanup of TA-39 may generate substantial quantities of solid
and hazardouswaste; however, thesewaste volumesare outside the scope of thisEIS. If SHEBA isrelocated
toBuilding 6 (firing site 6) at TA-39, the sitewill require characterization and closure with a potential need
for a postclosure permit and associated monitoring. The remediation of TA-39 would be managed under
LANL’s environmental restoration program and would include appropriate documentation. Therefore,
potential waste generated from such remediation activities is not included in the TA-18 Relocation EIS
analyses.

Construction Impacts—Only hazardous and nonhazardous waste types are expected to be generated from
the construction activities associated with relocating SHEBA activities to LANL’s TA-39. Only
nonhazardous waste is expected to be generated from construction activities associated with relocating
security Category l11/1V activitiestoLANL’STA-55. TheimpactsontheL ANL waste management systems,
intermsof managing thewaste, arediscussed inthissection. Radiological and chemical impactsonworkers
and the public from waste management activities are included in the public and occupational health and
safety impacts provided in Section 5.6.3.10.

Hazardous waste generated from construction activities to relocate SHEBA to LANL’s TA-39 would be
decontaminated or recycled to the extent practicable. The remaining waste would be packaged and shipped
to offsite RCRA-permitted treatment and disposal facilities. Typically, hazardouswasteisnot heldinlong-
termstorageat LANL. About 450 kilograms (990 pounds) of hazardous waste would be generated from the

5-110



Chapter 5— Environmental |mpacts

removal and replacement of an existing transformer in Building 6 at TA-39 (LANL 2001a). This waste
represents about 0.05 percent of the annual waste generation rate for the entire LANL
site—860,600 kilograms (1,900,000 pounds) per year. Theimpacts of managing thiswasteat LANL would
be minimal.

Solid nonhazardous waste generated from construction activities to relocate SHEBA and security
Category l11/IV activitiesat LANL would bedisposed of at thelL osAlamosCounty Landfill located at LANL
or itsreplacement facility within 161 kilometers (100 miles) of LANL after June 30, 2004. Approximately
3.4 cubic meters (4.4 cubic yards) of solid nonhazardous waste would be generated from the construction
activities associated with relocating SHEBA activities to LANL's TA-39 (LANL 2001a). This waste
represents about 0.06 percent of the current annual solid nonhazardous waste generation rates at LANL
(5,453 cubic meters[4,200 cubic yards] per year). Theimpacts of managing thiswasteat LANL or off site,
would be minimal. Approximately 140 cubic meters (180 cubic yards) of solid nonhazardous waste would
be generated from the construction activities associated with relocating security Category I11/IV activities
to LANL’s TA-55 (LANL 2001a). This waste represents about 2.6 percent of the current annual solid
nonhazardous waste generation rates at LANL.

Sanitary wastewater generated as a result of construction activities would be managed through the use of
portable toilet systems.

Operations I mpacts—Theimpacts of managing waste associ ated with SHEBA operationsand other security
Category I11/1V activitiesat LANL would be minimal and are included in the waste generation totalsfor the
LANL New Facility Alternative (see Section 5.2.12) .

5.6.3.13 Transportation

As described in Section 5.2.13 for the TA-18 Upgrade and the LANL New Facility Alternatives, all
radioactive material shipmentswould be conducted withinthe LANL site. Public risk and accident analyses
would not be necessary for the reasons presented in Section 5.2.13. The radiological dose to site workers
would include exposure during packaging and loading of radioactive material at TA-18, transport to TA-39,
and unloading and unpacking at TA-39. The dose to site workers would be 0.02 person-rem, which
corresponds to less than 8 x 10° latent cancer fatalities. Dose calculations are described in Appendix D,
Section D.7.9.

5.6.3.14 Cumulative Impacts

As discussed in Section 5.2.14, the projected incremental environmental impacts of implementing the
proposed action at LANL would not result in additional cumulativeimpacts. Therelocation of SHEBA and
other security Category I11/1V activitieswould similarly result inlittle or no additional cumulative impacts.

5.7 DECONTAMINATION AND DECOMMISSIONING

Decontamination and decommissioning of facilitiesasaresult of the proposed action pertainsto two distinct
areas: (1) the decontamination and decommissioning of the existing TA-18 facilitiesif all current missions
are relocated, and (2) the decontamination and decommissioning of existing or new relocation facilities at
the end of the proposed operations period. At the present time, the ultimate disposition of existing TA-18
facilities, or new facilities constructed to house relocated TA-18 activities, is not known. However, the
current condition and contamination history of the existing TA-18 facilities and the projected use of new
facilities allows for only a qualitative assessment of the nature and the extent of decontamination required
to allow the facilities to be released for unrestricted use.
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Decontamination and decommissioning at TA-18 would also involve environmental restoration activitiesto
reducethelong-term publicand worker health and safety risksassociated with potentially contaminated areas
within the site or with surplus facilities and to reduce the risk posed to ecosystems. Decisions regarding
whether and how to undertake environmental restoration action would be made after a detailed assessment
of the short- and long-term risks and benefits within the framework of RCRA. The approach for controlling
the consequences of environmental restoration activities at LANL is summarized in the LANL SWEIS
(DOE 1999b). Decontamination and decommissioning of TA-18 would involve the general types of
activities described and analyzed in the LANL SAMEIS (e.g., generation of low-level radioactive waste).
Specific alternatives to be considered in the decontamination and decommissioning process would likely
follow the RCRA framework and would be subject to project-specific NEPA analysis.

5.7.1 Decommissioning Activities Associated with TA-18 Operations

The major TA-18 operations consist of critical assembly experiments involving radioactive materials and
SNM composed of enriched uranium-235 and plutonium-239. The potential residual contamination due to
facility operations could result from the release of these materials in the building and to the environment.
If the residual radioactivity exceeds the specified criteriafor rel ease to unrestricted uses, the facility would
have to be decontaminated. From TA-18 operations, the major potential decommissioning activities may
involve the following:

» Surface contamination on equipment, walls, roof, floors, sinks, laboratory hoods, air ventilation ducts, etc.
The contamination surfaces may be removable or fixed.

* Activated contamination within equipment, metals, building materials, walls, and concrete.

+ Solid and liquid contaminated waste from normal operations and off-normal and accident events.
* Land contamination from normal operations and off-normal and accident events.

5.7.2 Level of Contamination Associated with TA-18 Operations

Operationa experience with TA-18 critical assembly machines has shown that, although some surface
contamination may result from the conduct of specific criticality experiments, the nature and magnitude of
this contamination is such that it can be easily removed and reduced to acceptable levels. Surface
contamination has been maintained below approximately 5,000 disintegrations per minute per square
centimeter after postexperiment decontamination.

In contrast to removabl e surface contamination, contami nati on associ ated with neutron activation of materials
around the critical assembly and within the CASA cannot be reduced or eliminated without disposing of the
object which contains the activation products. Thisis dueto the fact that activation products are produced
throughout the material and not just on its surface. Neutron activation occurs when a stable atom absorbs
a neutron, which was emitted from the fission process during a criticality experiment, and becomes a
radioactive isotope (radioisotope) of that atom. Many radioisotopes emit relatively harmless types of
radiation (e.g., alpha or betarays), low-energy (i.e., less than 0.5 million electron volts) gamma radiation,
or have short half-lives (less than one year), which resultsin asmall radiological hazard to workers and the
public during decontamination and decommissioning activities.

In accordance with the Low-L evel Radioactive Waste Policy Amendments Act of 1985 (42 U.S.C. 2021b),
any radioactive waste generated by TA-18 critical assembly machine operation would be classified aslow-
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level radioactive waste, since it is not high-level radioactive, spent nuclear fuel, or byproduct material as
defined by the Atomic Energy Act of 1954.

Previous decontamination and decommissioning experience at nuclear facilities, which involve significant
neutron sources, has shown that cobalt-60 isadominant activation product radioi sotope dueto the presence
of cobalt-59 asanimpurity in different steel aloys, its high gammaradiation energy, and itshalf-life of about
5.3 years. Of the five critical assembly machines at TA-18, only two constitute significant and periodic
sources of fission neutrons: Godivaand SHEBA. Experimentswith SHEBA have been calculated to result
in alarger annual neutron fission source than experiments with Godiva. Using conservative assumptions
regarding the magnitude and number of fission experiments conducted with SHEBA and bounding values
of cobalt in the stainless steel SHEBA critical assembly vessel (CAV), which houses the fissile material
solution for the criticality experiment, a 25-year cobalt-60 activation product volumetric concentration was
calculated for the CAV. After 25 years of critical experiments, the SHEBA CAV was cal cul ated to contain
approximately 0.01 curies of cobalt-60 per cubic meter, which is much less than the maximum limit of
700 curies per cubic meter for Class A low-level radioactive waste as defined in 10 CFR 61.55 by the U.S.
Nuclear Regulatory Commission. This further substantiates that, using the U.S. Nuclear Regulatory
Commission criteria, the radioactive activation products from TA-18 critical assembly machines would be
only low-level radioactive waste.

Since SHEBA' sneutron source boundsall TA-18 machines and thelocation of the SHEBA CAV represents
the closest possible location of any material to fission neutrons, the aforementioned low-level radioactive
waste classification of cobalt-60 inthe CAV providestechnical justification for all materialsin and around
thecritical assembly machinesbeing classified aslow-level radioactive waste. Therefore, it isexpected that
all material in TA-18 or any other |ocation where the TA-18 criticality machines would be rel ocated would
be handled and disposed of as low-level radioactive waste if it has any detectable levels of radiation
contamination. The only exception would bethe SNM itself. TA-18 critical assembly machineswould not
generate any high-level radioactive, mixed, or transuranic waste.

5.7.3 Decommissioning Plan

At the end of their use for conducting criticality experiments and related support operations, the TA-18
facilities or the proposed relocation facilities would be subject to the process of decommissioning. The
primary decommissioning goal would be for the facility to be decontaminated to the extent that itsresidual
radioactivity is at an acceptable level, thus alowing the land and buildings to be released for unrestricted
uses. Thefacility decontamination would be conducted in amanner to minimize potential impact on health
and safety to workers, the general public, and the environment. The facility decontamination would be
executed in accordance with the decommissioning plan prepared by the facility operator (a DOE contractor)
and approved by DOE.

Prior to the initiation of decommissioning activities, the facility operator would have to prepare a detailed
decommissioning plan. The decommissioning plan would contain adetailed description of the site-specific
decommissioning activities to be performed and would be sufficient to allow an independent reviewer to
assess the appropriateness of the decommissioning activities; the potential impacts on the health and safety
of workers, the public, and the environment; and the adequacy of the actionsto protect health and safety and
the environment. The decommissioning plan would also contain a credible site-specific cost estimate for
these actions to allow DOE to allocate adequate funding such that decommissioning activities could be
conducted in atimely manner.
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5.8 IMPACTSCOMMON TO ALL ALTERNATIVES

As previously stated in Chapter 3, impacts from TA-18 nuclear criticality testing operations would not
change, regardless of which relocation alternative were implemented. Testing methods and mission
operations would not change and, therefore, would not result in any additional impacts. All alternatives
would have the same emissions rel eases, infrastructure requirements, and would generate the same amount
of radioactive and nonradioactive waste from TA-18 operations.

One impact that would be common to all alternatives under the proposed action is the one-time generation
of approximately 1.5 cubic meters (2 cubic yards) of low-level radioactive and mixed low-level radioactive
waste from the refurbishment of the criticality machines currently housed at TA-18. The radioactive waste
would consist of old electrical racks, hydraulic systems, control cartridges, and machine stands that would
bereplaced by new componentsas part of TA-18 relocation activities. Therefurbishment of thesecriticality
machines would occur under any of the proposed alternatives. This waste represents only 0.05 percent of
theannual generationrateof LANL’ slow-leve radioactiveand mixed|ow-level radioactivewasteand would
be treated, stored, and disposed of in accordance with current and developing site practices. Theimpact of
managing this waste at LANL would be minimal (see Section 4.2.12).

Impacts from the relocation of SHEBA would be common to all relocation aternatives. As discussed in
Section 5.6, SHEBA and other security Category I11/1V activitieswould remain at LANL, regardless of the
relocation aternative implemented as a result of the Record of Decision for this EIS. The relocation of
SHEBA to TA-39 and mission activitiesinvolving security Category I11/1V SNM would result inimpacts on
the environment due to construction of new buildings and structures at TA-39 and either a new laboratory
and office building at TA-55 under the LANL New Facility Alternative or upgrading of existing security
Category I11/1V facilities at TA-18 under all other relocation alternatives.

59 MITIGATION MEASURES

Construction air quality impacts would be mitigated by implementing standard dust-control practices and
land reclamation asrequired by stateair quality control agencies. For example, potential mitigation measures
to control fugitive dust during construction could include watering of unpaved surfaces; applying nontoxic
soil stabilizersto al inactive construction areas; wind fences; covering, watering, or applying nontoxic soil
binders to exposed piles of gravel, sand, and dirt; and using electricity from power poles rather than
temporary gasoline and diesel power generators. In addition, working controls may also reduce particulate
matter concentrations by limiting construction activitiesto favorable meteorological conditions. Short-term
concentrations on public roadsfromtesting of the diesel generatorsat TA-55, under the LANL New Facility
Alternative, would be controlled by appropriate design of the generator stack or other appropriate
engineering or management measures. Limitations on testing to favorable meteorological conditions could
also be considered by DOE.

5.10 RESOURCE COMMITMENTS

This section describes the unavoidable adverse environmental impacts that could result from the proposed
action; the relationship between short-term uses of the environment and the mai ntenance and enhancement
of long-termproductivity; andirreversibleandirretrievable commitmentsof resources. Unavoidableadverse
environmental impactsareimpactsthat would occur after implementation of all feasi blemitigation measures.
Therelationship between short-term uses of the environment and the mai ntenance and enhancement of long-
term productivity addresses issues associated with the condition and mai ntenance of existing environmental
resources used to support the proposed action and the utility of these resources after their use. Resources
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that would be irreversibly and irretrievably committed are those that cannot be recovered or recycled and
those that are consumed or reduced to unrecoverable forms.

5.10.1 Unavoidable Adverse Environmental | mpacts

Implementing any of the alternatives considered in the EIS for the relocation of TA-18 capabilities and
materialsat LANL would result in unavoi dable adverseimpactson the human environment. Ingeneral, these
impacts are expected to be minimal and would come from incremental impacts attributed to the operations
of either existing or upgraded TA-18 facilitiesat LANL or new facilities for relocated TA-18 capabilities
and materials at SNL/NM, NTS, or ANL-W.

Operationsat LANL, SNL/NM, NTS, or ANL-W would result in unavoidabl e radiation exposureto workers
and the general public. Workers would be exposed to direct radiation and other chemicals associated with
operating the criticality assembly machines. The incremental annual dose contribution from the research,
development, design, construction, and application of experiments on nuclear criticality to the maximally
exposed offsite individual, general population, and workersis discussed in Sections 5.2.10, 5.3.10, 5.4.10,
and 5.5.10.

Also unavoidable would be the generation of very small amounts of fission products, although there is
essentially no radioactive waste from normal operations. Any other waste generated during experiments
would becollected at thesite, treated and/or stored, and eventually removed for suitablerecycling or disposal
in accordance with applicable EPA regulations.

Operations of upgraded or new facilities at LANL, SNL/NM, NTS, or ANL-W would have minimal
unavoidable adverse impacts on air quality. Air quality would be affected by various chemica or
radiological constituents in the routine emissions typical of facility operations at these sites, although
criticality experiments held at TA-18 do not release significant emissions to the atmosphere at the site.
Impacts on air quality at LANL, SNL/NM, NTS, or ANL-W would occur regardless of TA-18 activities.
These routine impacts have been addressed in various other NEPA documentation at these sites. The
refurbishment of criticality machines associated with TA-18 missions would generate a one-time minimal
amount of low-level radioactive waste material that could affect storage requirements. This would be an
unavoidableimpact ontheamount of avail ableand anti ci pated storage spaceand therequirementsof disposal
facilitiesat LANL.

Also unavoidable would be the temporary construction impacts associated with the upgrade of existing
TA-18facilities or the construction of new facilitiesto house TA-18 activitiesat LANL, SNL/NM, NTS, or
ANL-W (i.e, fugitive dust and increased construction vehicle traffic).

5.10.2 Relationship Between L ocal Short-Term Usesof the Environment and the Maintenanceand
Enhancement of Long-Term Productivity

Implementation of the alternatives, including the No Action Alternative, would cause short-term
commitments of resources and would permanently commit certain resources (e.g., energy). For each
alternative, the short-term use of resources would result in potential long-term benefits to the environment
and the enhancement of long-term productivity by decreasing overall health risksto workers, the public, and
the surrounding environment by reducing their exposure to hazardous and radioactive substances.

Under the No Action Alternative, environmental resources have already been committed to the operations

at thecurrent TA-18facilities. Thiscommitment would serveto maintain existing environmental conditions
with little or no impacts on the long-term productivity of the environment.
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Under the proposed action, TA-18 operationswoul d not change; therefore, each of therel ocation alternatives
would exhibit similar relationships between local short-term uses of the environment and the maintenance
and enhancement of long-term productivity, with minimal differencesin resource commitments. The short-
term use of environmental resources at LANL, SNL/NM, NTS, or ANL-W would be greater than for the
No Action Alternative. The short-term commitments of resources would include the space and materials
required to construct new facilities, the commitment of new operations support facilities, transportation, and
other disposal resources and materials for TA-18 operations. Workers, the public, and the environment
would be exposed to increased amounts of hazardous and radi oactive material s over the short term fromthe
relocation of TA-18 capabilities and materials, including process emissions and the handling of waste from
machinerefurbishment. Again, thesecommitmentswould beoffset by an even greater potential for enhanced
long-term viability of the environment than under the No Action Alternative.

Regardless of location, air emissions associated with TA-18 operations would introduce small amounts of
radiological and nonradiological constituents to the air of the regions around LANL, SNL/NM, NTS, and
ANL-W. Over the25-year operating period, these emissionswould result in additional |oading and exposure,
but would not impact compliancewith air quality or radiation exposure standards at any of thesesites. There
would be no significant residual environmental effects on long-term environmental viability.

Themanagement and disposal of sanitary solid wasteand nonrecyclableradiol ogical waste over theproject’s
life would require a small increase in energy and space at LANL, SNL/NM, NTS, and ANL-W treatment,
storage, or disposal facilities or their replacement offsite disposal facilities. Regardless of thelocation, the
land required to meet the solid waste needs would require along-term commitment of terrestrial resources.
Uponthefacilities' closures, DOE could decontaminate and decommission thefacilities and equipment and
restore them to brown-field sites, which could be available for future reuse.

Regardless of location, continued employment, expenditures, and tax revenues generated during the
implementation of any of thealternativeswould directly benefit thelocal, regional, and state economiesover
theshort term. Long-termeconomic productivity could befacilitated by local governmentsinvesting project-
generated tax revenues into infrastructure and other required services.

The short-term resourcesto operate TA-18 facilities at either LANL, SNL/NM, NTS, or ANL-W would not
affect the long-term productivity of these sites.

5.10.3 Irreversibleand Irretrievable Commitments of Resources

Irreversible and irretrievable commitments of resources for each alternative, including the No Action
Alternative, potentially would include mineral resources during thelife of the project and energy and water
used in operating TA-18 facilities. The commitments of capital, energy, labor, and materials during the
implementation of the alternatives generally would be irreversible.

Energy expended would beintheform of fuel for equipment and vehicles, electricity for facility operations,
and human labor. The energy consumption of facilities to support TA-18 operations would be a small
fraction of the total energy used at each DOE site. None of the alternatives evaluated in this EIS would
require significantly higher or lower energy consumption. TA-18 operationsat any proposed facility would
generate nonrecyclable waste steams, such as radiological and nonradiological solid waste and some
wastewater. However, certain materials and equipment used during operations of the proposed facilities
could be recycled when the facilities are decontaminated and decommissioned.

The implementation of the alternatives considered in this EIS, including the No Action Alternative, would
require water, electricity, and diesel fuel. Water at all sites would be obtained from onsite sources.
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Chapter 5— Environmental |mpacts

Electricity and diesel fuel would be purchased from commercial sources. These commodities are readily
available and the amountsrequired woul d not have an appreci ableimpact on avail able suppliesor capacities.
From amaterial and energy resource commitment perspective, resource reguirements would be minimal.

The disposal of hazardous and/or radioactive waste also would cause irreversible and irretrievable
commitments of land, mineral, and energy resources. Hazardous waste and low-level radioactive waste
disposal would irreversibly and irretrievably commit land for its disposal. For each of the alternatives
analyzedinthisdocument, the No Action Alternativewould havetheleast commitment of land, mineral, and
energy resources.

5-117



